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[| On which is the beſt Meaſure of Round 


[Brief Inſtructions in Decima! Arithmetick. 
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Eaſily Perform'd, 


By a Two Foot RULE, 


Which ſhdes toa FOOT. 


Timber the Common way. Alſo, the true Meaſure 
of gs Square, or _—_ Timber or 7 Board, 
Glaſs, Painting, Wainſcot, 8c. Gauging 
of NC Da and Inching of Tyns, | 


CONTAINING, 


The beſt way of ufing the Logarithms according to 
Mr. Townley. The Lite of a new Diagonal Scale, of 
r00 parts in a quarter of an , applied ro 
Gunter's Chain, 


AND LASTLY, x 
Some Uſeful Direftions in Dag, not | 
hitherto Publiſhed. 
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READER 


| «+ $ HE general Apprebation of this 
Rule, hath canſed me to __ 


the Book. I have explained ſome t 
and adder others, which PF thought uſe f 
Whether Mr. Townley s contrivance 
of the Indices be treated of any where, 
ut in Sir Jonas Moor's. Mathematical 
Compendium, I could never learn ; ne- 
vertheleſs, the Extradtion of the Square 
| ard Cube Roots of Decimals, according 
to that eo rivince, being there wanting, 
T have given you it here, jo that the 
Root of a Decimal, whoſe L e Logarithms 
hath fuch. an Tedex, is found we equal 
eaſe, as: that of awhole Number. 
©" Z have ſhewn how to find the. Logarithm 
Jo-any Number of fix places, in Mr. Win- 
ates Tabulz Logarithmicz (omitted. 
q ew Harmon, the Ti _ by the 
ferences. 


To the Reader. 


differences at the bottom, and a fp, f 
this Rule, it ſupplying the place of a Ta 
Ble of Feb Fer =p 5, adds} ;; 
| much to the uſefulneſs of the ſaid Book) * 
in giving the Logarithm of any Number} y 
3 as far as a Million, with little trouble. | 7 
| . The Gauging of Tuns is here ſhewn ace] , 
cording to the Modern Prattice of Inching. - 
T have given you-a near way of 'Meaſurins 
a Solid that tapereth ſtrait, as alſo off | 
finding the Total Content of the Conical.| *; 
Tun and Stand, from Mr. Everard ;| \. 
whoſe Numbers for ten Inches difference} | 
, of Diameters, for the Parabola and Ct ; 
woeid, I have alſoinſerted. 
.. The making the moſt uſeful Dials, viz, 
the Horizontal, and the-upright ones, is 
rendred here'eafie and certain, eſpecially] 
the North faces ; ſome of which are equal. 
ly.needful as the South. And becauſe itÞ 
#5 mot commendable to put. more or fewer: 
hours on a Plane, than the Sun ( ſappoſingV; 


* 


no obſtacle) will at ſome time of the year 
ſhine on ; or to make the Style over. long, 
or over ſhort, I have given you a way toÞ 
find both by. an eafie Calculation. And}. 
lefÞ any thing ſhould be wanting, that 

| might 
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t let the Rule faid to be fix inches long, 
SF be nine inches long ; however, ſomething 
F longer than the Semi diameter, for there 
+ weeds no exact proportion. Alſo, let the 


_ To theReader. 
muht ſeem neceſſary to this Treatiſe, 1 
have added Tables of the Suns Declinas 
tion. . 
" . Laſtly, here is added by Mr. John ' 
Warner, (whoſe care in the -direfting the 
Impreſſion F here' thankfully acknowletge 
a carious Scheme of both fides of the Rule 
"and of the Scale, 4 

I. And that I may leave nothing ob- 
ſeure or uncertain, know, Courteous Read- 
er, that the Subdiviſions mentioned page 
J2, line 15, are thoſe on the Square 
line, from 4 to 10, which were not on 
the firſt male Rules, but put on after, to 
their great Improvement. 
\* 2. That the words ( from 10 to 40 in- 
to 4 parts)*Pp. 24.1. 6. are to be un- 
derſtood from 10 to 40, each whole into 


var: parts.” 


3. In the [yſtrument deferibed, þ. 75. 


Diameter be at leaſt an inch diſtant from © 


dy the edge of the Board, that there may 
' be ſpace to fix the one Rule to the other 


behind the Center, 4. :Tbe 


To the Reader. 
q-+The Aſcentional difference men- 
tioned thrice, cap. 9. of Dialling, mult be 
that at the greateſt Declination of the Sun, 
5. If any think that the Style is too 
ſhort, as direfted page 95, he may take 
the length of the Hour-line to the out-| 
ward border, and proceed, as direfted 
there ; ſo the ſhadow, at the ſhorteſt, ſhall 
reach ſo far. 
For other faults, I refer you to the 
Printed Errata, intreating your fawvou- 
rable Cenſure, it being Natural for Man 
to Err. I may alſo alledge this in ex- 
cuſe, That living far from the Preſs, I 
ſaw not the Sheets till they were wrought 
off, and ſo paſt Correftion ary other 


way. 


Henry Coggeſhall. 
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Fn 


THE 


Art of Practical Meaſuring 
 eafily Performed, &C. 


Pace 1 -© 


The Introduftion. 


HE Art of Meaſuring depends wholly upot: 
0 Geametry and Arichmetick 3 it is therefore 


abſolutely neceflary for a Mcafurer to have a 
competent Skill in both... 

1. In Geometry ; It is requiſite that he know the 
three Kinds of Quantity, as a Line, a Superficies, and 
a Solid. That a Line hath only length ; That a Super» 
ficies hath length and bredth;T hat a Solid hath length, 
bredth and depth. 

Moreover, That each kind of Quantity is meaſured 

{ by ſome common Meafure thereunto aſſigned, as a Line 
1s meaſured by lineal Inches, Feet, 'Yards, Poles, &'c. 
a Superficies by ſuperficial or ſquare Inches,and a Solid 
by ſolid or cubical Inches: And when 'tis known how 
many Inches, Poles, &c. are contained in a Line, the 
ngth of that Line .is ſaid to be known; ſq when 'tis 
nown how many ſquare Inches are contained within # 

B Superkicies, 


(2) 
© Superficies , the Content or Area of that Superficies 
is {aid to be known. And laſtly, when 'tis known how 
many ſolid-Inches are contained within any Solid, then: 
the Content of that is-likewiſe known. But in thisI 
preſuppoſe my Reader to be competently vers'd, other- | * 
wiſe I ae refer him to the farſt Book of Euclid's | © 
Elements, and to ſome others; alſo, I would adviſe} © 
kim to get Fpidel's Greometrical ExtraCtions, or New-' ſ 
zon's Mathematical /E-lements, Printed in the year} * 
1660, in DPuarto, the firſt Part of which is to this] \ 
our purpoſe , but the two latter Parts are Aſtro» 
nomical. | 
«-»- In Arithmetick;he ought to underſtand Additio 
Subtraftion, Multiplication, Diviſion and the Extra- 
Eton of Roots in whole Numbers, and the ſame in 
Frattions, both Vulgar and Decimal ; bur if he be to © 
ſeek herein, let him get Wingate's Arithmetick of the} 
s5th,6th,or 7th Edition, as 'tis enlarged by Mr. Kerſey. 1 
And for his further help therein,l have here inſerted} , 
a brief Account of the Nature and Uſe of Decimal 4 
Arithm.etick and Logarithms. 


] 
- Notation, Addition, Subtraftion, Multiplication and Di- a 
vijcon in Decimals, with whole and mixt Numbers, 


A Decimal is che Numerator of a Fraftion whoſe 
Denominator is an Unir, with one or more Cyphers 
which Denominator is not expreſſed, it being knowa 
by the Numerator. | 

' For ſo many places asare in the Numerator, or De- 
cimal, fo many Cyphers are ſuppoſed to be adjoyngd 
to the Unic in the Denominator, It ought to have a} 
Point before it thus . as a Badge whereby it may be 
known : being otherwiſe written as a whole Number. 

Therefore a Decimal of one place is Teaths, as this 
.2 is ewo tenths. Of two places is Cents or hundrec 
parts, as this . o2 Of three is Milleſmes or thouſand 
parts, as this .003 &'c. The ſignificant Figures bear 

| pu 


Sw, 


w— put by the Cyphers into places of leſs value, and the 
en4 places decreaſing from Unit in a ten-fold Proportion. 
s [ Or thus. Call ſuch as have a fignificant figure next 


er. | after the Point, as theſe .3, .25, .732, &'c. Decimals 

40 of the firſt rank or rate. Suchas have one Cypher at- 

iſe | cer the Point, as theſe.os, .0134, &c. Decimals of the 

= ſecond rank or rate. Such as have two Cyphers after 

ar | the Point, Decimals of the third rate, &'c. The con- 

his | venience whereof you will find afterward. 

-0-| The work is the ſame as in whole Numbers: yer 

take theſe DireCtions, 

1. If you uſe a whole Number with mixt Numbers 

ra. | or Decimals; Let it havealwaysa Point after jt, 

2, In Addition and SubtraQion ; the Points prefixt 

tof| to the Decimals muſt be ſer under one another , by 

hel which means the Units in the whole ormixet Numbers 

Rand alſo under one another. 

df 3+ In SubtraRtion, Although a Cypher ar the righe 

1a] | Hand of -a Decimal is of no. yalue, Cas theſe .5,..50, 
,500, are no more than 5 tenths, or-an half -) yer-if the 
Decimals conſiſt not of an equal Number of places, or 
if one of the Numbers be a whole Number you muſt 

Di-j annex Cyphers, vr ſuppoſe them annexed, 


I. Examples of Addition. 
[ 22.75 19.2 17 32.78 34 
Wa 9.6 4.68 s:7-) 12.  .178 

| — _—— — $34 
Je- 32.35 23.88 1:06 44678 2 
6d — 
| af 


Examples of SubtraFion. 


22.75 I9.2 IO7. 48.16 
9.6 4-68 8.93 17. 
I3.15 14-52 98.07 31,16 


B 2 Multiplication; 


(4) 
Multiplication. 


2. But in Multiplication, ſer them as if they were 
whole Numbers, and fo multiply chem : Cutting of 
from the Product found ſo many figures to the right 
hand, as there are places in the Decals, both of the 


Muitiplicand , and the Multiplier ; So the refidue is 

the whole part of the ProduR, and the figures cut off, 
the Decimal. 

' 2, If the Produ@t hath not ſo many places, as there 

are places of Decimal parts in both: Numbers 3 Su 

Ply the + —_ places with Cyphers prefixt to thefſ 1 
c 


Examples. 


46.25 $7 564. 0375 76 24 
3 $, +9 «TF :0f $. 07 
23125 .783z3 282g gori87ys 6,08 Ig 
13875 1128 
1618.75 141.00 


By theſe Examples you ſee how the whole part of 
_ <2 is diſtinguiſh'd from the Decimal part 
ereof, 


Drviſion. 


In Diviſion it is ſomething harder to diſtinguiſh the 
whole part of the Quotieat from the Decimal part 
thereof. 

Firſt, Annex Cyp'ers to the Dividend, at pleaſure, 
or leave ſpace for them, that the Diviſion may be con- 
tinued to a ſufficient Quotient. Ther place the Divi- 
for nnder it according to the old way of Diviſion: 
but fo as if they were- both whole Numbers : Then 
obſerve well what ' place or degree of the Dividend 
ſtanderh over the place of Units in the Diyiſor: "_ 


(5) 
ther theſe places be rea), or only ſuppoſed ; of che ſame 
degree or place is the firſt figure in the Qyotienr. 
ich being once noted, you need not regard the 
' of} Points, nor the Cyphers at either end of the Diviſor, 
'ght any more ; but continue the Diviſion, as it both were 
the} whole Numbers. 
© BY See here the degrees of Decimals as they ſtand in 
off, their natural order , which may be continued either 
way from Unit. 


up-i Thouſ. Hund. Tens. Unit. Tenth pts. Hund, pts. Thouſ pts. 
nel 1000, 100, Io, TI. 1 Ol .001,&c. 


I have here ſet down ſome Examples , wherein you 
may ſee how the Diviſor is placed under the Dividend 
at the-firſt Queſtion, and alſo the rwo firſt figures in 

22} the Quotient. 


,0 
5 Divid. 180.000 (30. &c. Divid. 1,75000 ( .02 &c. 
"I Piviſ:s $875 Diviſ. 63: 
: | Divid. 1.00000 (.083 &c. Divid. .748000 (91,Q%C. - 
8 Iii, 12. Diviſ. 2082 
4 Divid. 9.72000 (21. &c. * 
Diviſ. .45 


In the two Jaſt Examples : Although there be rei- 

ther Llnit-place in the Diviſcr ,. nor (if there were) 

be Þ 2 figure over it in the Dividend : yet by ſuppoſing 

the places continued to the left hand, or ſupplyingthem 

wich Cyphers ; you will ſee that rhe firſt place in the 

otient is the place of Tens. - | 

S. account that way of Divifion the beſt: 'In whichy 

after (upon examination by mulriplying the Diviſor 

by the anſwering figure from the left hand toward che 

right) you have found the fir figure to be put in the 

Quotient; You proceed, in your Diviſion to multiply 

the Diviſor by the anſwering figure, begtaning with 

he 6gure in the Diviſor next the right hand, If the 
—_—_ -” * BY B 3 figure - 


( & F 
&gure over ic in the Dividend be not - great enough to] 
take the Produdt out of it ; call ir ſo many Tens, more 
than it is, as will make it great enough, but ao morez, 
and then ſabtra& ; ſerring the remaining figure over. it; 
and cancel che ſaid figure : And for the Tens added, 
call the Produdt of the-next figure ſo many Units more 
than it is. Admitthe Product 36 muſt be taken out of 
z 3 call the 2,42: and ſubtratt. Suppoſe the-next 
Produdt is 18 ; call it 22, &c. which way you make 
feweſt figures : and is no more burthen to the memory, 
than ry Multiplication, 

To multiply or divide any whole Number, mixt Number, or 

Decimal by 10, 100, 1000, &Cc. by removing the Point. 


To — Remove the Point ſo many places 
to the right hand, as there are Cyphers in the Multi- 
plier : It figures be wanting ; ſupply them with Cy- 


a> A «un  ,, © nn 


« 4 a... tfJA - i. cs 


phers., as here, 27, by 10, is 270. : .13 by 100, Bf 


I3.: .02 by rois.2. 

To divide : Remove the Point ſo many. places.to- 
the left hand, as there are Cyphers in the Diviſor : 
xt places. be wanting ; ſupply them with Cyphers as 
here, 27. by 10s 2.7, : .13 by 100, is.0013 : o2 by 
IO, 15.002, 


SECT, 2. 


Logaruthms. 


. Purpofing-to give you the Solution. of ſome of the 

Queſtions ia this Book by thoſe excellent Numbers, the 

arichms; _ Take theſe DireRions for thebetrer un- 
derſteanding the Nature and Uſe of them. 

They are Artificial Numbers fitted to the Natural, 
for the caſe of Calcujation. And are Printed in'Ta- 
bles having ewo Columns. One hath "the Natural 
Number; agaioſt it in the other is his Logarithm : So 
or the Logarithm of a whole Number 1s eaſily: 


T. 
ir - 
4 


(7) 
The Tables begin at 1, whoſe Log. is 0, e000: and 
reach commonly to 10, 000 : | every one of 8 
kgures though,.(unleſs in great N ), we ſeldom 
uſe above fix: it the figures left out exceed 50, we put 
ded, | a Unit to the fixth), So #lacq and Gellibrand. Sir Fongs 
noref]| Moor alſo as far : to which are annexed differences : by 
t off} che help of which, and a Table of proportional parts 
next} adjoyned , you are direted to find the Logarithm 
jake} of any Number to 100, 000. But theſe are but of 
ory, 7 places. 4” FR 

Mr. Wingate, in his Tabule Logarithmice , hath them 
to 100, 000, with differences alſo: whereby making a 

» T'] Proportion (which is done ſpeedily by one lip of this 
Rule), you have the Logarithms as far as 1, 00p,0c0 ; 
aces} in a portable Volume for the Pocket. A Book, which 
lti=f 1 commend to any that delight in Arichmetick. 
2y-| The firſt figure,called the Index (which is common- 
, |] 1y ſeperated by a Point ; better left out, except inthe 
firſt hundred ; as in the late Printed Tables ), ſhews 
to. how many figures the anſwering Number , it whole ; 
or :| or the whole part thereof , if it hath a Decimal an- 
" 83 | nexed, confiſteth of : which are always more by one, 
by | than the Index. So o. is the Index of one figure ; 
1. of two figures ; 2, of three ; 3. of four, &. 

Alſo according to the excellent way of Mr. Chrj- 
flopher Townely, cited by Sir Fonas Moor in his Mathe- 
matical Compendium ; The Log. of a Decimal is the 
ſame, as if it were a whole Number, with this dire- 

he Etion for the Index. | 
he If the Decimal be of the firſt rate, the Index is 9 ; 
:n-{ if of the ſecond rate, the Index is8; if of the third 
rate, . the Index is 9, &'c. Or, the Index-is the Com- 
plement of the rate to Ten. «6 of the diſtance of 
'the firſt ſignificant figure to the left hand, from the 
incor Unit : Which, Ihope, you will underſtand,. 
you. obſerve. his following I able. 
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Where you ſee, That Perf. Numb. | Logs. 
in the Perfe& Numbers, 


the Index ſheweth the mp 44+ 
Number of places in the 38.36 1.54851 | 


whole Numbers, and in 2.25 
_ = -- —_ mixt, 
ways leſs by one, | 
than the. ſaid places; bur Pima: Logs. 
in Decimals, it ſheweth +3536 9.5485r \ 
the Rate, being the Com- +03536 8.54851 1 
plement thereof to Ten, -003536 7-54851 
not regarding the number +0093536__| 6.54851 
of places, =» 
then you would have the Log..of any Number; 
find the Log. thereof in the Table, as if it were whole; 
and prefix the Index anſwering the value, 
And having a Log. ; find the Number anſwering-in 
the Table; and by a Point fix the value according to 
the Index. 


.. To find 4 Log. #0 4 Number of ſix places in the Tabulz 
Logarithmicz by belp of 1bis Rule., 


Call the Differences at the bottom the Tabular Dif- 
ferences. Having the Log. of the five firſt figures, 
by the double Scale on your Rule, fer 10 to the 
Tabular Difference; againſt your ſixth figure is his 
=> pong part to be added to the Log. before 
ound, 


0.44851 | 


AED wmommmm_ — 


To find 4 Number of fix places anſwering a Log. given. 


Find the Number of five places anſwering the Log; 
inthe Table, next leſs to the given Log, ſubtract the 
ſaid Log, out of the given Log. call the remain the. 

raper Difference, then by the double Scale on your 
Rule -ſer 10 to the Tabular Difference ; againſt rhe 
| proper! Difference on the ſecond, is your ſixth figure-on 
tne NTIit, 

"Note, That you muſt uſe all the eight figures in this 
caſe, | ECW. Some. 


Ba © © © wd 


% «+ ww ws. A tw Hh & on mw © 
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Some W{es of the Log arithms. 


Whereas , before the aforeſaid contrivance of the 
Indices by Mr. Townly ; if one Number were perfect, 
and the other a Decimal, there was a different Rule in 
every operation for them : But by the ſaid contrivance, 
one 1s now ſufficient ; I will give Examples only, in 
which one Number is a Decimal : with theſe two 
Dire&ions. 

1. In the Log. which anſwerech the Queſtion (whe- 
ther it be 8 Sum, Remainer, Half, &c.) If the Index 
be Ten or above, negle& or cancel the ſaid figure in 
the place of Tens. : 

2, Where you are ordered to ſubtra®t a greater Log. 


4 out of a leſs; Add ten to: the Index of the leſs, and 


then ſubtract. 

1. Multiplication, 
_ Add the Logs. of the two, or 12. 1.07918 
more Numbers to be muitiplied ; Ay .25 9-397 94 


e Sum 1s eLog.of the P 4 
& 13 mile the Dot 3. __— 
uct 1 


#4. the Pr $ 3. * A. 
t may glſo be done, where there are but two, by 
penny s 7 bn Arithmetical Complement of the Log. 
of one of them out of the Log, of the ather ; The re- 
mainder is the Log. of the Product. 

Which Arithme- 
tical Complement is ant 


the remainer of eyery . £©.30103 Log: 
figure, (including the __** 9.69897 Ar.Compt. 
Index), to 9 ; except pyumb. 

of the laſt ſignificant 80. 1.90309 Log. 


figure to the right o125 8.09691 Ar. Conph 
hand, whoſe remai- _ 


ner you muſt take to Numb. © 
Ten.. As in theſe 100. 2.00000 Log. 
three Examples, 01 $.00000 Ar. Compl. 


2. Djvifione 


-(to) 
2. Divifon. 
Subtra@& the - the Diviſor out of the Log g 
the Dividend ( whether of the 
two be - greater or les )3 'The 12. 1.0798 
remainer 1s the Log. of the Quo- By .25 9.397 
elent. So 12 divided by the De- * 48. 1.6822 
cimal .25 ; The Quotient is 48. þ. 
It may alſo very awanſearly be done, by addir 
the Ar. Compl. of the Log. of the Diviſor to the Log, 
of the Divi 3 The Sum is the Log, of the Que 
tient, as followeth. " 


| 2+ The Rule of Three Diref. 


1. Add the Logarithms of the ſecond and third, 
from the Sum ſubtra& the Log. of the firſt ; the r6 
mainer is the Log. of the fourth. 

2. A better way : Add the Ar. Compl. of the Lo 
of the firſt to the Logarithms of the ſecond and third; 
0 Sum is the Log, of 


fourth. Example, If Ar. Compl. .25 . 0.60206 
35 give 16.3 What ſha | 16, 1,204 
2a, give? , _—, 12. T.07918 

Anſwer, 768, | 768, 2.88536 


_ Bur in the Inverſe ”F 

Rule: Add the Ar. Compl. of the Log, of the thir 
to the Logarithms of the firſt and ſecond ; the Sum is 
the Log. of the fourth. Thus are reſoly'd the Que: 
ſtionswroughe on the double Scale. ; 
Burfor thoſe in this Book, where there is a dupli- 
cate proportion, as in Timber-Meaſure and Gaging: 
. Tf the firſt and third Numbers be on the Square Line, 
There are general or fixt Logarithms belonging to the 
firſt Numbers ; to which if you add the Log. of the 


ſecond, and the Log. of the third twice, the Sum of 


all four is the Log, of the fourth. 
— If the ſecond and fourth Numbers be on the Square 
Line: To the Ar. Compl. of the Log. of the firſt 
add the Log: of the third, and the Log. of 
econd 


A - 


| 
| 


I 


ad ewice; Half the Sum is the Log. of the. | 


fourth. - : 
4. The Square Root. - 


_ Half che Log, of the Number given is the full Log. 
of the $quare Root. 
i If the Number be.a Decimal,add .2z5 19.39794 
4 tenco the Index, and then halve .5 9.69897 
it, as here; | 
| gs. The Cube Root. p 


The third part of the Log. of the Number given is 
the full Log. of the Cube Root. 
_ It the Number bea Decimal,add .25 29.39794 
ewenty to the Index , and then di- .63z 9.79931 
vide by 3, as here. 


6. To find- a mean Proportional between two Numbers. 


. Add their Logs together : Half the Sum is the Log, 

Lo 
ir of the mean Proportional. 

v8 When oneis a Decimal, If the 12. 1.07919 
Sum of the Indices be ten (as here), 25 9.39794 
or above; caſt away ten, and then 20.47712 
4 halve it : if it be not ten, add ten 1,732 0.23856 
20] to it, and then halve it. | 


536 
7. To find two, or more, mean Proportionals between 
iird IS 1 two Numbers, 


n '7 | This, in caſe of a Decimal,was ſomething perplex'r, 
Url as you may ſee in Mr. Wingate's Artificial Arithmetick. 
n It is now, by the aforeſaid contrivance of Mr. Townly, 
P'rF as eafje, as it is uſeful, | 
3 Subtratt the Log,of the leſs Num- 12. 1.07918 
ny ber out of the Log. of the greater: 25 9.39794 
the} The remainer divide by a Number 1.68124 
greater by one, than the Number of —_— 
means ſought ; as here by 4 for three | 
means, 


This 


a” 


12) 
"This Quotient added ro the — Afeons. 

Log. of the leſs Number ; The 9.39794 

Sum is the Log. of the firſt 420Z1 


mean. To which addi «gala 658 9.818 
the ſaid Quotient ; The um , ef pops 


is the Log. of the ſecond mean. + L 
And fo forward for as many > 1.735 Wn 
firſt ordere rig po nw”... 1. q—_— 


8, To find the Log. of «Vulgar Frafion. 


Subtra& the -Log. of the Denominator out of the 
x, 4 the Numerator ; The remainer is the Log. of 
a Decimal equiyalenc to the ſaid vul- 


gar Fraction. . ; 0.47712 | 


E:1 0.60206 
| 17s 987506 

9. To find the Log. of a Number with « Pulgar 
 Fraftion amex'd. 


Change the Number into an improper Fraction 
multiplying the whole Number by he DI 


ip! 
of the Fraction , and adding the Numerator to the 


Produ& ; The Sum is the Numera- 
tor of the improper Fradion. 'Y 
"Then ſubtract the Log. of the 1, | 


Denominator out of the Log: of the $ * 
Numerator, as before ; The remai- — 
ner is the Log. of the ſaid Number 7775 #99914 
with a Decimal , equal to the faid 
Vulgar Fradtion, annex'd. 

I have, Ga ndix to this part , adjoyned the ' 
uſual Decimal T ſes and compriſed them into five : 


Yet the uſe of them is as cafie , as if they were all 


ſingle. 

LI Integers, or wholes, are ſet on the Top: and 
the parts follow in order, wich their Decimals annexed. 
A TABLE 


0.60296 © 


4 


- ——_—— — cu 


a Sx 
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TASEE ©: 
ATABLE A Engliſh Coin, « Pound ſterling oe 
Alſo Troy Weight, an Ounce drager 
FH a7 & |] | ans, 
HH 58] 8. Go The Reſidue of 
2 >= S| = E: 3 5 the Table. 
EST. TE Cn 
19 þ95]:; * 0489583 | 71) , 
18 þ9 | 2 [9479166 2 3.8 F ls 
17; 85 $-.1 046875 'F! SE 2. =: 
16 .$ >441 0458333 2» 8. 2: eq? 
175} 3 [0447916 ——_ 
+ 554 0 wad 2e-mad_ 3.]-$197916 
1J| ” by 'T 0:].0416666]20]| - 2.| 01875 | 9 
d 1s. f- 1. 30 949525 |} ob 26s Þ 
ak 1. 2 [2395833 19} | 4-|-9166666] 8 
JP r:|.038 OJ 13-61 
FY BÞ 0d] ELL FE EH es 
1 1331. 49: bo3rs \ [18b-. ok [2253335] 7 
IT 39364583] || og EIT 
251 þ 2 [2354166]17: | 4 [237 | 6 
44+ 2: LO3ZAFTS 1. þ-3 v11458 ' 
3 IF, |. 0335333}Þ5; | 0. 104164 5 
+þt] 1-3 o$f29 pe]! JÞ IF wok TS ; 
[_3tog! '] 2 þogrzy! [15 2 £283333] 9 
\.-1-] » [0zozobg] 4+ þ- 3 [PO2914] | 
7-oz91666|14] | * [199625 || 3 
| 3 þo28125 | | . Parry 
2 02708 3þ15f © I, [,0041666| 2 
| 1 [o260416] þ PE 5 ,00g 125 | 
| 6 |.ozg i3Þ © 00283 
3 Lozz9gn;) [0g ts [onacat 
| 2 þ0229466}1H—- \*, (0005208 | 
LA 4 I 021875 | C| AB. 


(x4) 


TABBE IL | 
- -Averdupois great Weight, One Hundred at 112.1. Integer, 
% » 4 Buy TE |} 
E, - Decimals. | | 
JT 7. Þ| [The Reſeduof the 
Io ; | eſs ue of t þ 
25 : Table. —| 
ounds1 Decimals. | |Qunces. mals. 
-2410714| | 15 o983705 | 
2321428 | 14 09738136 | 
25 piety 13 0972545 | 
24 | 2142857] Iz 0066964 | 
23 f 2053571 II .oo61384] 
22 } -1962286 10 oo55803F 
21 1875 9 0050223 | 
20 [| .1785714þ 8 | ,0044643Þ | 
19 | .1696428 7 |- 0039063 f | 
18}. .1607143 | | & |: .0033482 [+ 
x7: \. 1517857 |, | 5 |. oo2790pÞ 
16 | .1428571 4 »0022321 | 
5 | 13392386} | 3 | .corgar} | 
14 4 J6p _. .oo11161} | 
43. 4: 1160714]; 1 T || .coogys | | 
TH: | .107142B8 || | will..1 | | 
Ir | 082143 | hers. | Devimate, | | 
L þ — ' 
to | .o8g92857 || | l | 
3 0004195] | 
9 0803571 | > 000279 
» -$—<} .,0714286 | 'r | .o001395 
7 ©0625 4 — um ; 
6 | 0535714 þ 
5 0446428, 
14 {| 0397143 
| 3 { 0267857 
j: 2] ion78571 1 
| Se. ,oo89286 | | ; 
OS OO EC DI ——_— 


9» 
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TABLE--1I. 
7er, Averdupois little Weight , one Poun1 
Long Meaſure, ae - Tard 67 Ell td Integer, 
Ea ETD 
n-f} Decimals. | wich 
ces. Nails. The Reſidue of the 
i lis] 5375 —_ Table. 
I4 875 2 IN | 
13] -8125-- I = þ og Qers 
I2 | 75 3 s | Decimals. | of 
| 69795. | 3 || Z| Nail. 
10:4 G25 - 2 Is | 0585937 | 
9 | 5625 I 14 | .o546875 | 
8] 5 2 || 13 | 0507812 
i [7 þ 4375 3 13 | 040078 | '3 
Lt | 6 4375 2 II .042 9687 
1:1 5 | -3125 I 20 pena 
1 | 4 | ay r |] 9] 0351562 
| | 3] .1875 3| $ | 03125 2 
"4 2] 125 2 [| 7 } 0373437 
SELECT x || ©4 2534375 
| oc 5 | 0195312 
4 | .o15625 I 
3 | .orr7187 
| 2 | .oo78n2y 
| M5 _:0035064 | 
RAS SY 
if r-| [ i 
ters. | Decimals. | 
3 | 0029297 ; 
2 ,0OI95 31 
I 0099765 


TAB. IY. 


(x6) 


| fm ——_— — GTG OG OOETRGR O7YO1. 7” or TIIOUE—Een Or eRUmomEInRRSs Too Ione ooo oo ooQy 


| TABLE IV. || TABLE V: ||- 
Liquid Meaſure , Dozens, one Groſs | 
one Galon -.. Th Time, one Tear Inteat WF 
{Dry Meaſure, one( ©" [Long Meaſ. 1 Foot 7. 
«Puarrer Pence,one Shilling | 
| - PO Ez. 
" my [Dozens + laches.} 
[Pints. [Decimals. Buſhels.| |Monchs.| Decimal,Pence. 
7 875 "—_ 11 '|.9166667| 11-* 
6 .| 75 6 10 [8333333] 10 
5 625 5 9 '|.75 9 
4 oh | 5 6666667] 8 
3 «375 3 7 [-5833333] '7 | 
2 25 2 6 {[{[s5 6 Þ 
£8. +125 | F: 1 4166667 Fr | 
Quar-[ 7-2 4 4 [3333333] '4> 
[ters. Decimal! Pecks. | 3 1 yo. get 3} 
| AIDED _ 2 j[o1 7 i'2, 
09 ” }. 
| = BN $ CODES Es 
ith T7 2 - - 1 | Cbag- 
[Hd 211 7 Il 
| SAID ©, al arts. | Decimal.|Farth. | 
| * TOcecoub ek. 1h 35 [070309 | 
Jaan T5175 [02544 
15625] 3 : as 3 [Ift 
|-—J;oo78r25| 1 OFFSSF5 ip 
=: TITTY 7 [0486111 
AS wb... | 6 [.0416667]| 2 | ( 
ori s4 | 3 * ot a 0347222 D . 
þ-0039063] | 3 ll 4 |.0277778, - | 
| Loorg5gr]! 1 iff} 3 [.oz08333/ x [i 
[-d56,t0, 2 of} 2 0138889, KL 
| 6 | | 
! 1 f,0069444 
| 
( 


: 1 Dae, 
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| \'. © Days belonging 10 the Table of Time. | 
er, | a | x 
{ |]. Days. |- Decimals. | | Days. | Decimals. 
OY NOOR (MO RN OUS 
Ss. 30 | .o8219178” I5 0410959 
e. 29 | 079452 | 14 | 0383562 * 
_ 23 | 0767123 | 73” | ©396864 
' 27 0739726 . s 23 - 0328767 
26+ 0712329 It «030237 | 
25 0684931 | 10 0273973 (| 
24 | 0657534 9 {| 0246575 | 
| 23 0630137 o 0219178 | 
24 060274 7 {| .ong1781 {| 
21 0575342 | &s 0164383 | 
20 05 47945 5 D136986 
I9 D520548 | 4.1 \.ology8g 
T08 18 0493151 1 3 } oofzige 
- 17 | 0465753 | 2 | 0054794 | 
d 16 0438356 | _ 1 1 0027397 
, * Th bring Decimals into known Parts. 
| Multiply the Number of parts in cne Integer, and” 
| the: Decimal together : Fram the ProduR cur off ſo 
|} many Figures to the right hand as are ia the Decimal 
a5 you are direQed in Multiplication of Decimals ) 
if The reſidue to the left hand are the parts ſought : and 
| | the Figures cut off are a Decimal of one of thoſe parts, 
' | tobereduced the ſame way into the: next leſs ports if 
| || there be any, or if there be need. If nathing be left to 
the left hand ; there is not one of thoſe parts in that 


Decimal: Therefore account it cut off, and proceed ia 


flad the next leſs parts, as beforey 


\ C3 The 


18.) 
The Febe Vale theſe Tables is by dividing the Nume 
rator of the Vulgar FraQtion , which repreſents th 
parts, ore Derominr 3 The Quotient is the 0 
bpm mg the: Se: vulges Frattioniof Eleve 
you divide 11 by.2« 
, Quot — m4 is the mega: tte So that half t} 
N mber of Shillings or Penny weight'i$ the [Decimal 
gh 2, being the rite Fraftion of 6 7 2+ or of 26 
$: Tf you divide 26 by 960 3 he Quotien 
prac 24> is the. Decimal. 
{ Yetyou ſhall not need Diviſi art for every Deriml 
for ſoms are. found-by halving che-Integer or x 
Fo continually : , So are found the Decimal of one: 
yo: rter, one heslf quarter, $ec,. Some are-fo 
; tabving a Decimal before found 1 So half the. Deci. 
by, of a i Shilling is the Decimalof Six pence: half of 
that, the Decimal of; three penoe, &c. Alfo. one 
third pact of the decimal of a ſhilling, is.the decimal 
of four pence, and the half of that, the decimal of tw 
pet the doublepf it thedecimal of cightpence, 
Omg nr the Shm of two decimals is the decimal 
he Sum of the two#FraQions,whoſe decimals they are; 
and the difference is the decimal of their-difference... 
- Some of theſe are of one place, -and ſome of more: 
F ew Tables have them to above ſeven: and moſt or- 
dinary queſtions may be refolved-to a ificient exatt- 
neſs, fp you, uſe bur four : remembrin the direction 
abay over, * . Ihe firſt] of thoſe left out 
5.3 tqaddaunit torhe 1a of choſe you retain. 
"If the anſwer of a queſtion be in Money ; Three 
laces of Decimals give it to near, a Farthing , as is 
Pew fter Part 4. Prop. 5 | 
; e# for the uſe of therk 7 ina queſtion or two. 
"$3.34. + Jap ior whar coſt 7 Ouncey 
3] cry i hr and 19 grains: 
ed the Decimal of the ad queſtion ot 
will ſtan Felns : o.t l 
I; 92645833 3 87s -wrtrci I, you 
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The  Produ& . or Anſwer is 31.5022 &c. Which 
is rl. 18s. 04, 2f. near. 
" If you leave out the three laſt figures in each 
Decimal } "with the condition above-mentioned ; 
The Numbers are . .o Lb WET 
wy : 1 0.2646 :: 771996 

And the anſwer is 1.9023 &c. differing from the ocher 
inconfiderably. TIE-S£L1 | 
-.2- To compute ſimple Intereſt for any Sum, Rate, 
and Time. Having the parts , if there be any, 
into their Decimals :; Multiply the Principal and the 
Rare; fromthe Product cur off the due Decimal, if 
any, and two places'more for the Diviſion by 100 ; 
This Product 6 ordered is the Intereſt due for one 
year : which if you mukiply by the time (be it more 
or leſs than a year) The Produ@ (the due Decimal 
cut off) is the Intereſt for that time. 

*Examp. 1. What is the Simple Intereſt of 132 1. 07 s; 
64. for 2y.3+.224,at 61. in the hundred ? 

"The Decimal of 75. 64. is .375 : which being an- 
nexed to, the whole pounds, the principal will be 
132.375 : which — by 6, and the Produtt or- 
dered, as direCted , it will be 7.9425, or 7 pounds 18 
ſhillings and 10 pence farthing near, for the Intereſt for 
one year. But that being not the Sum ſought ; Multi- 

ly the, aid 7.9425 andthe time, viz. 2.3103 ; The 
Produc 18.3493 is the Intereſt ſopght, v7. 18 1. c6 5. 
11d. 3f.. | 
: hy What is-the Intereſt of the ſaid Sum for two 
Months and-ten Days at the ſame rate> Multiply the 
Bid 7.9425 by .1541 the Decimal of the time ; the 
De: 11. 5416 or 11.105. Tod. is the Intereſt 

bs - | 

.” But the great cofvenience of Decimals is, that their 
Logs, are to caſily'found; as is already ſhewn in this 
fecond Se&ion. So. that by the Tibule Logarithmice 
mentioned in the afore cited place, any queſtion, whoſe 
Numbers (whether Whole, Mixt, or Decimals) a 


1; 
oeed nor ſix places,may be ſpeedily reſolved: Mr. Tow: 


' Indices of the Decimals freeing us from che-per« | n 
xity of different Rules As in the two laſt [> i 
amples, An EP ay | HT 

Tothe Arich, Cotppl. Example 1. = [7 
of the Log. of 400. 100. Ar. Comp. 8. p 
ci and of the rate ;; 7.9425 —a89gom7T 

e Sum is the Log. TT. 
of the Intereſt for one _**3723 __2:3030023 Ne 

ear. To whi 18.3495 1.2636254 by 
you add the Log, of Js _ 
the timez This Sum Example 2. $ 
ſhall be the Log. of the 100. Ar. Conyl. 8. 24 
Intereſt for the Time. 132.375 2.121805 

Or without ſceking 6. 0.7781512 Þf hi 
the Intereſt for one year: ___ 2941 9.2880255 } 
To the ſaid Ar. Compl. 1.5416 0.1879826ÞÞ ar 
Add the Logs of the Fa 
Principal, Tate, and time; The Sum fhall be the | f: 


Log. of the Intereſt demanded , as in the ſecond 
Example. 
3. Compound Intereſt for any Principal, rate, and 
time by the Lagarithms, | 
In this Propoſition the excellency of thoſe Number || ** 
appears : ſich Queſtions being reſolyed by them with 
t caſe and ſpeed ; but by Natural Arichmetick 
not without conſiderable time and trouble. | " 
Dedu&t the Log. of x00 from the Log, of 1006 and W 
the rate added together, as roy, 106 &c.: The diffe- 
rence multiply by th: time: From the Product cut 


off the Decimal, -if there be any : The Remain. 
Add to the Logarithm of the Principal ; The Sun 
is in Logarithm of. the Principal and 


quire 


Fee 


-_ 
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- ey gn ag » and rime-be as in the for- 
r=} mer of the two 1a e- The Dj | g 
xe | Giows. eoſuingehe rule, The + wee: 1: I Nyo3 
I as you fee in the Mar- ee ng 
5 3 The Sum of the The Produf# 5846398974 


\ I pcincipal and compound 132.375 -- 2.121805p 
TY freref is 1511. 098. 00d. 584639 
_ ISI45 2.1802698 


'_ |. It ſeems by this, that the Intereſt of x00 /. at +6 1. 
Fs | 1x? cenr. by the Year, is not fully amounted to 31. in 
22 | 65 Months : for if you multiply the aforeſaid difference 
4] by .5, the decimal of 6 months ; and, having cur off 
"| one place, add 'the "reſidue to the Log, of. 100; The 
Sum will be 2.0126529 : Which 1s the Log. of 
102.956, that is 102 {.195.01d. rf, ,- 
' I wil add two or three Examples more, which 1 
hope will be ſufficient. | ee 
7,” W har is the value of 2& Qunces & penhty weight 
Jnd rs grains'of Gold ,'at 37. 37. 6d. the Ounce ? 
Annexing the Decimals ro the Integers, the Numbers 
fand thus, 


Os ed 1 IRR L. 
I 2: 3.175 :: 28.33125 2 $9.952. 
ES 6 £ 3.175 0.5017437 
rs Fact, 89 . 19 . 00. 2 28.33125 1.4522657 
i 89.952 1.9540094 
: 


receeesrsl Orr flo £7 bh... 8 te 
5) If 4.9. 12 of Gold coſt 14. 10. 9; 
a What is that the Quace 2 , ; 

0, : 0. L. 
My The Numbers are 4.475 : 14.51875 :: 1: 3-2444 


ol bk. 8 d. fo 4-475 Ar. Compl. - 9.3492070 
" Facity3 . 04.10. 2, 1451875 1.161929T 

SY 3-2444 FII136. 
"O 3. At 


cry 


3. At 6s. 3.d, the Ounce ; how much Silver 
Plate will 5/4. 3J'&: 66 _— . 

'©, s * 0. 

- . The Numbers are Nevo) {7 2: 5.195 : 16.58 


— 


0. -&. .z12y Ar.Compl. o.goyryy. 
Facjt, 16: 11,05 near. 5.175 0.71391]. 
16.56 1.21906 


Kt, have taken but 6 bgures iachis ll Example. If 
had uſed no mare other , the difference would | * 
have ow lire os or incon{iderable : as you may find if 

yo pleat wo © to give your ſelf that ſmalberouble. _ 

[ ſhall come next to the De- 

— jon = es of the Rule in ſeveral Meaſures 
in I ſhall uſe theſe Vulger Fractions , viz, 


Y one 3 0 I; x _ half ?. three quarters. The 
cheſh, 5 they. are 
res of Decina bela o_ 35 for a quarter: 4 et 


E; a0 Gal ed quarters. 
wi of _ _ decimals & 
to - 1g _ aw the Tables 
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© The AY f the Rule. 


al each Flat-or Side ofthe: Sire are four 
: Lines, two.next the darward edges, which are 
Lines of Meaſure; . and. ewo- next the inward 
which are Lines 
ne fide (s.in-Fig.].) nexe the durward edges, hath 
; Line of Taches  Evigpd, fans .Halfs, Quarters, and 
Half ad pared ftotm't th ,13.00 one Me 
wr ancd-fFom'x'v w_ in orN 
in of Numbersin 
wh lengths: ; by in t 
in nas, Te og Wa lA ET 
|| 20at the IN .Qn- hes Rules rig : 
tween 1 and 2 int0 10, parts {1s 
J ſubdivided. into 5 parts, from = to 3, the ſame, from 
to 4 itiro 10 and each tenth into 6 ve, Joon 
om 4 tos, from 6 to 7 into 10 parts only, 
to-1 1n the: middle: and the Ce Radon i divided 
EIS the firſt. But have had ſome Rules thar 
Y nicely ſubdivided, viz. from 1 to 3 


into 100, and from 3 to 6 ca each part'into 50, 
, a 620 10 cach part into 


Upon 


(44) 
Upon the other next adjoyning to the Ling 


of po, ea which I call-the re Li 
and when t e Meaſure of round Foes jan 


yn ty, tim oh 2 256k 


ed into 2 parts to ya into 4 parts, 
alſo the divifiow 38 38 _ s. uat- 
ters, are put on before 4 - th he begining of this : Ci " 
and cut as in their abt 
--OQn-the other” Pier ( $7 i ) next the outward 


wt pen ny on ne Line divided each ins 
to 1 hop 1 the other, a Foot Ni 
divi _ —— ye mean when I men- | | 
*Yon Foot Mexfire;—the-begirmings of "both "thele | ** 
Lines are at the ends_ of the Rule, the ends, at the | ** 
ay loop 'or/maiddte,: when the Rule is ſer to two 
TE two: Lines-of 
that,ong hc orhenſide , and'ch 
lee Daw ade 1o 2qn:f þ 
which the Brafe loops are riverted ;l 
EIS: armeageranh 
» F D 2531 1 "): : ; : £ 
£1 0? FELRTON, x, 21:3 lo 
of 4 lat pm ho? 
Wort +4 Nrwherati LikeT «cou 
and ib os midle, pyh. 
jy Ber for the ER undltuntng hid Line ; 
of Nimber from Unicon'either ſid 
i Nw | the Line : hap inereiag rom | 
F*0 C ; > 01 .h (1107 t 
FD MGs a Tenge; Und, Tiny) Fund." Tho 
op LS rat rg ns 1 ' x06. - 0 


%h Where you ſee, how they increaſe on-one fide fi | 
. Unit, and on che other fide: decreafe fromthe 


(25) 
ina Fenfdld Proportion. 'So that if you ſet any oneof 
them at the beginning ; the two next following ſhall 
be, one the middle, the other the end. As if you call 
s Fer » 4 na pres nr rg 
the! end 1201 If you call 1 at 10 3 

-- middleſhall-be 100, and the end 1000. Bur if ir 
be not otherwiſe limited ; account it, as I ſaid before, 
1,019; 100, | 

On that Line of Numbers, which is on the move- 
able Rule,at theſe Nutnbers following may be Pricks, 
for rhe more. ready finding them : 'They being firſt 
Numbers or Centers, as they commonly call them, 

At 9, for Yard-Meaſure. 

rAt.r125 tour Points thus . * ., for Plank or Board, © 

Glab.. _: - . 

At 144, alſo for Glaſs. 

- At 160; for Larid-Meaſure. 
«Ar.272, (for.the Decimal .25 may be omitted with- 
out conſiderable errour) for Rod-Meaſure of Brick- 
Wallat þ 2:Brick: thick. | k 

+ At:2ay ;.for:two-Brick: thick, and other Points or 
Curs for other thickneſſes ,/ if defired. 'T he finding 
whereof » thew qd afcer s : 
18 - At 282 for Ale-galon-Meafure in Square and Ob- 
10 | long'Veſſels. And other may be ſupplied, as any hath 
7 eccatian for them, (lai 


wy ping! 5 GB6 Fra | 
Of the Square or- Girt-line. 


This is. to rfiore but"one whole length of the Line 
of Numbers ; but at a doiible Radius : it being exa&- 


Ihoqua wy _ Numbers on this Rule, - which 


"Ih; 'Numecation of: it,, when occaſion requires, 
NN 5014 Mult 4cegnnt; 10, 20, 305 to be 1,24 -K as-alſo 
4, $> 6-7, &C. tO be 40, 50, 60 79, Kc. - | 

M1 D At 


So oa #T757T ©, 7.2, ESINED 7 
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(26) 
Ar 12 on this Line, let there be four Pricks, as ut 
12- on the Line of Numbers : At 17. 15 the Wine- 
Point , marked W. Art 18. 95 the Ale-Point, mark» 
ed A. Theſe are put on by the Workman. | 
Art to. 635 may be a Point like the Gauge-Points;\ 
_— finding the 'true.content 'of a-round. Solid bythe I | 
iſt. | | 120 20! 
At 13. 54 ſuch another , for finding the Content of 
a Cylinder by the Diameter. 
41.57 another , to ſhew how many Inches in" -, 


length make a Foot folid at any Girt or Square not 
exceeding 40-Inches. Aly 
TT heſe may be pur on thus: - > 21 
For. the firſt : Set 12 on the Square-line to-140n | | 
the Line of Numbers; againſt x1 on the Lineof Nam | 
; bers mark this Point. | 
"The ſecond : Ser 12 on the- Sq. Line to 11 on the 
Line of Numbers ; againſt 14 on the 'Line of Num- 
bers mark this Point. [9 3246! o 
| The third : Set 12 on the Sq Line tor at the be 
gioning of the-Line of Numbers ;-againſt 12- on the 
Line of Numbers mark this Point.  2200Y - 0 
Theſe, or any other mentioned hereafter, cut with | , 
a ſharp-pointed Pen-knife in two =y as the Gage-}] 1 


Foints, and ſtrike jn with your finger, ſome Sallow-J ., 
cole.fine ground with Linſeed-Qil ; and then wipe] þ 
the Rule clean. 

Both theſe Lines are put on from the Logarithms, 


SECT. 3: 7 

The general Uſe of Double Scales. - 
Jr is chiefly for the working the Rule of Three' 4 
or having three Numbers given to-find ans Tot - 
portional. © I& including Multiplication a young .4 
tor-tkere is 60-other difterence, than that'in twog 4} 


» ; 
C % 


an Unit is one of the three, 


Toll +? 


(27) 
- To find this fourth': Set the firſt Number or the 
firſt-Rule, 'ro the ſecond Number on the ſecond Rule ; 
againſt che "third Number on the firſt Rule is the 
fourth on the ſecond Rule. 
Example, If 2 give 3 ; what ſhall 6 give? Set 2 
© on the firſt, to 3 on the ſecond ; againſt 6 on the firſt, 
— | is 9 onthe ſecond. - 
| _ Wherefore when 1 ſay , Set2-to 3; againſt 6is9: 
| I mean as in the above-ſet Example, though [I nante 
n'f "not che firſt or ſecond Rule: Yet you may note, that 
Mi the moveable or longer Rule is, for the moſt part, 
"| the firſt; whether ſide ſoever of the two you work on. 
So in Multiplication ; 1 being the firſt Number ; 
ny cet x to cither of the two Numbers to be multiplied; 
lj] (beſt to the neareſt) againſt che other is the Pro- 
duct. 
Ie In Diviſion ; The Diviſor being the fiſt Number : 
| Set ir either to x, or to the Dividend; againſt the 
| other,is the Quotient. Examples of both you will 
© meer with after. 
ie By this the Arithmetick of the Rule is eafily un- 
derſtood : the firſt Numbers _——_— Onty 
KF . where: the Sq. Line is uſed ; the Numbers on the Sq. 
& | Line muftibe ſquared, or: multiplied by themſelves : and 
'-' .their Squires uſed in every reſpect, as if they were tite 
Fs Numbers themſelves, as you will afcer fee. 


' SECT. 4. 


To ſet the Squarte-Line t6his Squares, and thereby, To Squave 
4 Number not exceeding 100, and 10 find the Square. root 
. of Number nos exceedng 10, 000. . 


12, Set 'to 08 the Sq. line to 1 at the beginning of 

the Line of Numbers: both which if you account r ; 
you haye, on che Line of Numbers, the Squares from 

rto16, -Alfo at this ſet it is moſt convenient co take 
" pontrow _——_ _—_ viz. by accounting 
| ,3008 £ . Une To, and ra 'Degitining 1 00, 
+] x _y bs D 2 r F1 


2. Ser 


(28) 
. -. 2. Set '10 on the Sq, lige to-1- in” the: tmiddle;” ac 
counting .19 00 the $9. line 19,-and 1 in the middle 
100; .you have the. Squares on. the Line of -Number 
from 16 to 1000; and of this youwill have moſt uſe. 
3. Set 10 on the Sq. 'line to roatthe end, account- 
ing 10 on the Sq. line 100, and 10 at the end 10,000; 
So have you on the Line of Numbers the Squares from 
1600.to 10,000 + And againlt all the Squares, at eve- 
ry ſer, his own root, | 
Examp, I would know what 1s the Sq. root-of 380, 
Set 10.0 the Sq. line to 1 inthe middle; (according 
to the ſecond DireCtion) againſt 380 on the Line'of 
Numbers is 19.5 near. 


8S ECD. 4% — 
A Direjon concerning the ſhortneſs of the Lines on the Rule. 


1. On the Double Scale : If you uſe half of either 
the ſzcond or third Number inſtead of rhe whole; you 
will have half the content. If you uſe the half of 
both 3 you. have only a quarter of the content. The 
firſt muſt remain whole. | 

2+ Oathe Sq, line-ſide: If you uſe half that Num- 
ber, that is.pn the Line of Numbers, commonly the 
ſecond; (being ordinarily lengths or depths) pou have 
half the content. 

If half of that on the Sq. line,commonly the third z 
(being ordinarily Sides of Squares, or Diameters) 
you haye a.quarter of the content. If you halve them 
*both; you have only one eighth of rhe content, 

3. In finding a mean Proportional : half the 'ex- 
tremes give half the means: and a quiarter gives a 
quarter. Fheſe may be more exactly defined ,- and 
multiplied accordingly. , > 2134.1 208 

T his DireQtion alſo may be uſeful to you in working 
by the Sq. line, when ac any rime the third Number 
ſtanderh beyond the Line of Numbers : and: removing 
the firſt to the ſecond mn the other leogeh, ſers it lacthe! 
off. or then, | L it 


\ P39) 
x. If the firſt be a xt Number on the Sq. line 3 -25 
.32, and the Giage-Points, &c. Set it--to half the (e- 
cond ; and double the content. 
_. ,z; If rhe firſt ard ſecond. be; fixe, as ja finding the 
{uperficiat-content by the Diameter, uſe half the chird 
Number beingonthe Sq. line, and quadruple (or mul- 


tiply by 4) the content; 
Theſe Products are the fourth Numbers ſoughr. 
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The Art of PraQtical Meafuringþ 
eaſily Performed, &c. 


22 0 in 


& 
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Part III. 1 

ec 

PROP. I. : 


To Meafure Reund Timber the common Way. |} te 


Eaſure the length in feet and half feet : and 

(if the Cuſtom or Agreement be ſo) in Quar-{ 1; 
ters ; Then back again half way, where Gin is 

the Tree with a ſmall Cord or Chalk-line : Double 
this Line twice very even. This fourth part of the 
Circuit (which in this Treatiſe I call the Girt) Mes 
ſure in Inches, Halves, and Quarters of Inches. And 
this obſerve, That the lengths be given in feet : the 
Girtsand ſides of Squares in Inches. | 

So have you three Numbers given, viz. 12 alws 
thi firſt : the length always the ſecond, and the G 
or fide of the Square the third. 

To come now to the Rule : Set 12 on the Gi 
line to the length on the Line of Numbers ; again} 
the Girt on the Girt-line is the content on the Lins 
of Numbers. And this is the general Rule, " 

Now there being two Caſes : One, when, at 
firſt ſet, the Girt is againſt ſome parr.of the Line of 11 
Numbers : The other , wheo it is not, ſo that wal 
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muſt be removed 3 I will give you ſeveral Examples 


Shock. Obſerving , cher the Vulgar Frattions be- 


exeionnd; as4lſo all Decimals , always follow 
Number they belong to, before the name thereof, 


: Cafe 1. 


Examyles. 
rs. SP Ry long ; and r kakes £ibs's 


oF to 20.3 againſt 15. is 31. 4f. orzif, 
ve arter. 
Leogth is8 5, The Girtis 35 3 inches. Set 


"y wh [5 aginſ 55 3 is 75 f. and almoſt an half, 


is 15 F: The Girt 42 + inches : Set 13 
LD art Lis 198 f, 
4- A Railis 15 f. long : The Girr 3 inches: Set 
12 to 1s; againſt 3 is 9 tenths of a foot, and more, 
s. Ale th is 9.x t The Girt 39 4 inches: Ser 12 


to 973 againſt 394 at the beginning of the Girt-line 


js 104 £. 
> '$. "he length is 0.62 f. The Girt 35 inches: Set 
13 to the Decimal .62 in the firſt length ; aga inſt 35 
is 5 3 f. which may ſerve for a ſhort cur of a Tree. 
If this length had been propounded 7 + inches : Ie 
muſt haye been turned into Foot-meaſure thus : On 
the double. Scale : Set 12 to 100.3 againſt the kengrh 
ie po is the length in diate x but-if je hes 
oe non s ; meaſure it by the Line of foot-meaſhre 


Caſe 1. 


If at the firſt Set, the Girt is beyond the Line of 
umbers ; remove 12 to the length in the other _ 


thereof. Which caſe may alſo happen in Gaugi 


Examp. 1. Thelen be The Girt 31 inches: 
$K2s.td18 inthe 


h 
31 is 120 f, 
» ARailis 15 £ boog, Ee in % inches Set 


ey onte ff ] Jag 3 againſt 5 4 is:f: anda 


more, viz, 1.27 f. 
E-: 3. A 


(32) | 
. 1 3: A* wrong is 6=| long : and 4 4 in Girt :' See 
—_ 64- in the ſecond length”; againſt 4 4 is above 
eight tenths of.a-foot. Theſe Examples may be ſuths 
cient... - d ef 265 WG-7 


Note. 1. 


If you would find the” content of a great piece of | cor 
.'Timber jmmediately in loads ar 4of. to the load ;* uſe | | 
half che Girt inſtead of the whole. Example. A length IL 
Is 15 f. The Girt 42 2 inches. Set 12 to 15; againſt Þ the 
21 ; is '47. 5 whereof the-4 is 4 loads,” and the 7 is | G! 
28 T " y i © 

By this way (tf your Rule-be: not ſubdivided as | 
before) you meaſure Timber, whoſe Girt is above 4> 
anches: as alſo the piece. in Caſe-1. Ex. 5. which 
without the ſaid ſubdiviſions, and placing 38 and 3y fſ-- 
before 4: ar the beginning, are not reſolved by the | ++ 
general Rule. 

Bur if you would have the content of theſe pie 
ces in feet. Multiply the Jontent found-,"by 4 the & vo 
ſquare of 2, by which you divided your Girt > $047 
multiplied by 4 15 188 f. I | 


Nie 2. p = J " 


; Fo what length ſoever you ſet 12 3 17 will ſtand 6] Se 
the double thereof,8 3-to half thereof,both a little _ | 
Alſo 24 will ſtand to the quadruple thereof; and 60 
a quarter thereof exaly : and the ſame proportion'tht 
content bears to the length-at any of theſe Girts: viz, 
at 17 inches Girt ; the content is double to the length; 
at $2 inches: Girt; the content» is- but half" thy 
lJepgth, ©: , ec hem « 
- 1 NG, 36-5 7 1 and Þ 
If you wouldfind theſe contents by Natta) Arichs: 
metick : ſceing 12: and the Girt, viz. the firſt and: third 
Numberswre on the Square-line: According to'a* hi 
given in $t, 3. of Part II. Multiply the;Square of 8 


£5 Td 
—_— 


, 
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Girt by the length ; and divide the Produ@t by 144 
the Square of 1237whlch/ is your conſtant Daviſor ; 
The Quotient is the content. | bh 
"So 11"*Ex. r. Caſe 1. the Square of 15. "WM. 125, 
multiplied by 203 and the Produtt 4500, divided by 
- 144 the Square of 12 ; the Quotient is 31.25. the 
Ee Tag To this general Gen. L 8416 
By the $... 1 0 this genera Log. 7.84164 
Log. 7.84164, Add the fo ..of 20 1.30103 
"the length andthe Log. of the ; 1 1.17609 
Circ twice ; The Sum is, 1.17609 
The Log. of the Content, . 31,25 1.49485 


| FAOF. Ik 
True Meaſure of Round Timber or Stone by the Girt. 


Becauſe this common way of Meaſuring round Tim- 
«ber giveth not a rrue- Content , but always too little 
(though ic till be generally uſed) I have given you a 
point, and ſhewn, how you may put it on the Rule : 
which ſetting to the length inſtead of 12; the Gire 
ſhall point you out -a- true Content, accounting it a 
\Cylinder, as the ſaid common way alſo doth. 

Examp. Let the length'be 10 f, the Girt 15 inches: 
Set the {aid- point (which you may call the true point) 
tolo; againſt 15 you have 20 Ff. leſs by about one 
ach; whereas the common way giveth buc 15 f., and 
# little above an half. 


\ The al Log- anſwering this point is 7.94652 
by 
y 


"S 


REO ww 


a 7 FS 50 


Land 


0 


hal 

$s before, 

the Length and Girt : I ſhall only add; 

that the common Meaſure js.to.the true, as 11 to 14, 

$0 that if you ſer-11 on the double Scale to any Num- 
| ber of Feer or Loads meaſured the common way ; 1. 
; point to the true content . of the ſame: and i 

Aer T4 tFany true content ; againſt 11 is the con- 

the common way. 

| PROP. 
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Having the length of a Cylinder in Feet , «nd the Djaman 
in Inches ; to find the content in Feet. 


Set the point 13.54 to the length ; againſt the Di- 
meter is the content. Examp. Let the engrh be 16 
and the Diameter 20 inches : Set 13,54 to10o ; again 
20 is 21.82 f, The gen. Log. is 7.73676 to be uſt 
as before, 


— - 
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PROP. IV. 


Having the length of 4 Square ſolid in Feet, and the fide 
the Square in Inches,to find the content in Feet. 


Set 12 to the length 3 againſt the fide of the Squan 
js the Content. The Caſes are as in round Timber 
The Examples alſo will ſerve , accounting the Git 
to be ſides of Squares. 


PROP: V. 


To find 4 mean Proportional between two Numbers: : 


Ser the greater of the two Numbers on the Sq. li 
to the ſame on the Line of Numbers ; againſt the Id 
on the Line of Numbers is the mean proportional 
the Sq. Line. a 
Or , ſet the leſs on the Sq. line to the ſame 
the Line of Numbers ; againſt the greater on the Lk 
.of Numbers is the mean proportional on the. $ 
line, One of theſe will not fail, Examples i 


_— 


= EE S2IES 


_—y 


T5S5nD FERSSF. 


inthe next. * | 
PROP. VI. 
| Hnequal Squared Solids. | on ! 
Meaſure the length.in Feet : The breadth and q i 


In inches. Then "find « mean. pxoportiggd rtional berwanll 
the breadth and depth, as is taught next followir \» 


(35) 
;| Ir is the fide of a Square equal to the Baſe or end: 
wb having found ; meaſure the piece as ſquare 


hp: In Timber , whoſe length let be 10 F. 

th 21-0, The depth $ 4; in. Set'zr to21; 
I ctr 8+ on(theLine of Numbers is 13.36: Or 13 a 
quarter a and/ er near. Or ſet 85 to'8 5; 

of | 21 0h the Line of Numbers is the faid 13.36: 


ut! Then-ſetting 22-to 20 5 againſt x3.36 is 22.4 f. 
*l 2 Examp.' to. = po _ let be 6.35 f. long: 
[367 in. broad: and 5.7 in. _ Set 36+ tothe ſame ; 
4. 7 othe Line of Num rsis 14,and ſomething 
rt, of an half. Then ſec 12'to' 6.35 3 againſt this 
de 4 9.2 f..near. 
0 mean, in-caſe of 8Fration, ſhall give you no 
: For if with a Pencil , Chalk , or any thing 
: JE. be wiped out without damage to your 
le ( let it not be Ink ) you: make a fine mark on 
the '$q. line at this mean; and then-ſet 12 to the 
| feogths, this mark, withour defining i it, ſhall poinr-out 
4 your Content. _ 


PROP. VI. 
Solids of a Triangular Baſe. 
V-xg a mean proportional between the Baſe - 


bl ce Be, to 30x. between the-Perpendi 
» yoth, meaſured in. inchess;; This 


þ na £9ual to the; Lrag- 
Wont, Rs PLE mg this 
F the C | 

If two fi = &* a Triangle be equal; the unequal 

- fide may be the Baſe. If the three ſides be unequal ; 


{Þ} the longeſt fide is.commonly the Baſe : From whence 
4 denerl Giltagee ro (he oppoſe .angle is 4he - a 


PROP. 


(56) 


Þ R O'P." vi. 
Solids whoſe Baſes baue many equa! Sidss and equal | 


' Theſe: Baſes are regular Fig tires. Haviogche le 
in Feet: -and a fide in Inches ; FI. the 'Per 
Re EE I 
rgeamPr the 
the ſum of the fides be the -{ide of - a- Square 2qua 
ro-the Baſe: which having found; ' Meaſure ir as} 
iq vare” Timber.» **- | 
Th A piece:of Timber! of eighr fi fides-is- 166 
long: he fide-x inches: the-Pevpendicular 14i48'i 
hich you may call 14+. Ser 14 ? 71014} 5 an 
48, half the Sum of the 1 ſites on the Line” of umm- - 
Derh is:26.4 on: the Sq, line," or there make a mark 
Then ſer 12 to 10; againſt chis mark is 48 f. anda (lay 
little more thana quarter. Jy” 
-And thus-much .of theſe ways of Timber-meaſi 
being the! main occaſion. of the Rule, and? | 
epending on any thing —_ followeth, .Fhaveſerin ſ 
the firſt place. J..- 


- PROP. Ix. 
Having the Girt ;,.To findihe Side. of the, Square equal ne ” 


ithe- three followi 
= CviTdoatts Booker þ2t: ppoſrions ww 1; 


zed chem for: their affinity with ei 
And the- proportional: Numibery giver if-thern are r&þ Win, 
gu onthe Rule, and give 5 Og r6-an exatoes] 
ſufficient in any concerns of 
As 7. t07.93 So the Girt to the-fide of the Squirt], 
equal. / Let the Girt be 15 inches':*Onithe Doubl " 
Scale +! Set! 9. to 7.9 3 againſt1 $ is 216-9ficar. If you '*p! 
ſet-12 tothe length in feer ; this ſide ſhall point! out | 
true 4 Ihe Content. q- 
| 


PR OW 
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p PROP. % 
Keving the Gt ; To find the ſide of the Square within near. 


|. Aszdto 9; ſothe Gire to the fide of the Square 
within: near. Examp. Set 10 to9; againſt 15 is 
s 13 2. -And ſo much will ſuch a piece bear {quare. 

[ By which you may know, before a piece be hewn, 
1 how many whole Board or Plank , of any thickneſs 
*b# may be had out of it, | 
©}. Fram hence alſo you may ſee, That the Girt,though 
!efs than the fide-ot the Square equal ; yet is greater 
"#Ithan the fide of the Square within : Toward which 
WJ moſt Timber is hewn, before it can.ſerve toany ſquare 

uſes, Which may be one reaſon of the continuance of 
le | the fajd common way Of which opinion I find alſo 

4 bes Henry Philips to be, in a Treatiſe on this Sub- 


| PROP. XL 
\Havine the Diameter ; Tv find the Sile of the - $ 
| within near. | | 

As rt0.707 ; or toexcuſe a cut there, As 8.5 to 
s; (being points equivalent near ) So the Diameter 
to the fide of the Square within near. | 
1 Letthe Diameter be x 9.1 viz. the Diameter of 60 
| inches Circumference. Set 8.5 to 6; againſt- 19,1 is 
aþ 1 73-5 2car. | 
1 PROP. XIL 
179 find bow many Inches m length make 2 Foot Solid , 
| any Girt or fide of Square not exceeding 40 Inches. 


are Set the Girt or fide of the Square on the Square- 

i Uoe-co x at the begiming of the Line 6f*N SZ 
Wi againſt 4 1.57 are the Inches which makes Foot. 

ag So if you ſet 6 for Exampteto t ; againſt 41.57 js 49: 
yandfo many Inches in length make a Foot at 6 Inches 
F Uirt or fide of Square, ej 


'S 


o 
in 


33) 
'And now having dane with the Meaſure of ordins 
ry Timber ;- Let me advertiſe any Reader "that hat 
not ſeen much meaſured : That ſometime he will { 
a great difference in the Girt of a Tree in the ſpace « 
i Foot, more or leſs ; for the moſt part, where one 
or more Arms have been cut off : In ſuch caſe ir isne 
cefſary toGirt the Tree twice, = thrice, if there be 
_ : otherwiſe there will be loſs to Buyer off th 
eller. 
Alſo they fay, The Buyer hath Privilege to Gir 
any where, between the middle and the ground-end, i 
it be for his adyantage. 


PROP. XIIL 


"True Meaſure of a Solid, that tapereth ftrdit. 
Meaſure the.Jength in feet : Note alſo the third pans] 
* which you may find by ſetting 3 on the Double Sc 
tothe length ; againſt x is the third part. If the $6 
li& be round ; meaſure che Diameters at each endinf T1 
inches: 7. Subtra@ .the leſs Diam. out of the neat, gerhe 

m uy 


each 
forir 
Nun 


half the difference add to the lefs Diam. ; the Su 
the Diam. inthe middle of the piece. f 
7, Set 13.54 to the length ; againſt the Diam. intleſ thick 
middle is a fourth Number. Ex 
2, Set x3.54 to the third part of the length; agaial 25.3 
half the difference is a fourth Number. Both thebff 9.6. | 
fourth Numbers added together make the Content, | part | 
Examp. Let the length be 18 f. The third parts] O! 
6. Let the greater Diam, be 24. Theleſs 16. Tiff from 
.difference is 8. Half the difference 4 added ro the kl the 0 
 Diam. 26; The Sum 20 is the Diam. inthe middle.; | prick 


Set 13.54 to 18; againſt 20 is 39.27. 27 | ches | 
. Set A to 6 ; againſt 4 IS .524 _ 524 Se 

added to. 39.27 maketh 39.7940r 39. f. wr 

. and above three quarters. : 7 

- Note, That 23:54 muſt be ſet to 6 in the ſeoon 

length, as in the ſecond Caſe of round-Timber-mealy 


the, common way. 


(39) 


"Tf rhe ſolid be ſquare; uſe the ſides of the ſquares at 
20 each end, in every reſpe& as the Diameters, meas 
= them in Inches, &'c. Bur let 12 be your firſt 
umber. 
If it be any other regular figure ; uſe the ſides of the 
| Squares equal to each Baſe (found as is before ſhewwn) 
.&s the other : Taking alſo 12 for your firſt Number. 


» , PROP. XIV. 
The Meaſure of a Shell or Flitch of Timber. 


If a piece be taken our of the middle of a round piece - 

j of Timber from end to end ; there will be left two 
| pieces, which they call Shells or Flitchee, 

To find a near Content of theſe after the common 

| way, with little trouble : Meaſure the length in feet > - 
{ The round part, and the thicknels in the middle (ta- 
M ken with a pair of Calepers) in inches. 

Theſe two with a third part of the thickneſs add to-- 
gether : a fourth part whereof account your girt, and 
meaſure as round T imber the common way. 

" If, on the double Scale, you' ſet 3 to ; againſt the 

wy thickneſs is it ſelf with a third part added to ir. 
of Exemp. Let the length be 3of. The round part 
oh 23.3 in. the thickneſs 7.2 in. Set3 to4 ; againſt 7.2 is 
ef 9.6. which added to 25.3, maketh 34 9 The fourth 
| whereof is 8.7 near. ; 
- Or prick the ſaid 9.6 on the flat part in the middle 
i from one fide ; and keeping the end of your Line at 
59 the other ; Girt-the whole round part, and to the ſaid 
-| prick : Double the line twice, and meaſure it in in- 

ches for your Girr. 

Set 12 to 30; againſt 8.7 is 15 foot and three 


A: Note; That this holds not ſo well in SeRions cur 
I far from the middle of the piece ; In others, Ir giv- 
ech a content ſomewhat leſs than the common way 
which may the better be mu with , becauſe there is 
q 2 more 


(40) 
more loſs in theſe than in other pieces. And as t} 
fall ſhort of the middle pieces in value, ſo a leſs end; 
meaſure may ſerve. 


PROP. XY. 


Having the Diametor ; To find the Area or Superficial 
Content of the Circle. 


Set x on 1 the Sq. line to .7854: Or to excuſe a cut 
there ; Set 11 to 9.5 ; againſt the Diam. is the ſuper- 
ficial Content: 

Examp. Let the Diam. be 1.7 f. Set 11 to gy; 
apainſt 1.7 is 2.27 f, near. | 

By the Logs. to the Log: of «9:23 
the Diam. twice, Aed this Log. 7 0.23045 
q89509 being on Tas; of _ 7854 9.89509 

mal .7854; e {um 1s the 2.3 0.355 
Log of the ſuperficial Content. , yr 


Note, That if the Diam. exceed not 3.57; 2 inthe| 


middle is but x :; but if it exceeds 3.57; 1int be mi: 
dle is 100. 

Here you may have occaſion to make uſe of che Di 
reftion given in Se. 5. Part, I. 

Hence it is as eafie , having the aber in Conia 
to find the Diatn. or to caſt any Number into a oo 
So may the Ciauge-points be put on; For 
the Diameters of Circles ; whoſe Area's arc 
the Number of Cubick faces? in the Galoa of . 
or Ale reſpe&ively : If you ſet the Eule as a 
you will ce the Wine-poiat ſtand againſt 31. : 


| 


=_ = 5 —— 


che Ale-point againſt 282. 
PROP. XYL 
Cak-Gauging. 


- 'Fhe figures of theſe Veſſels being uneertin, Th 
ſtaves of being more Circular from 
and fo. more capacious than other ; The 
diſtingu 


ih them iato four kinds : The 
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whoſe ſaves are moſt arching, andthis contains moſt : 
The Conick whoſe ſtaves from head co bung are ſtrait 


. wp. 


ie Parabola whoſe (faves are arching, but neater to 
. | the Sphzroid than to the Conick: T he Conoid, whoſe 


the Sphzroid. theſe may have the ſame dimen- 
fions of length and Diameters ; yet differ conſiderably 
UW \jn the Contents. - 

Mr. Everard in his abſolute- piece ,- Stereometry made 


9 34]-aad Rules foreach, 
) | 4 Rule, except for the Conick : There being (as 


ful ro the diſtinguiſhing the other, 


99| His general way applied to this Rule: is thus. , 
eaſure the length of the Veſſel within, the. Diam, 


fany ſuch can be made), and this contains leait: - 


L > | faves are _—_ nearer to the Conick than to - 


Edfie, Printed -1634. giveth a Diagram of allthe Kinds, - 
Þoth by Acttrond the fli> - 


hefairh) none ſuch made ; yet the figure thereof is uſe» - 


Mr. Wingate took no notice of theſe ſeveral kinds. - 


0 \ atthe Bung, and the Diam. at the Head 40 inches and 


vide the Produc by 10. on the Rulecafily thus : On 


ted Diam. 


gontent in Galons. 


; | near for ten 1 


Diameters, they differ more, 


, tenths, Subtra@ the-Diam. of the Head out of that - 
\T atthe Bung. The difference multiply by 7 ; and dis - 


the double Scale: fer 100 the difference ; againſt 7 - 
js the Quotient, which is 7 tenths of the difference. .- 
Theſe added to the leſs Diam. The ſum is an zqua» - 


Then ſet the Gauge-point, whether. of Wine or - 
| Ale, to the Length ; againſt the zquated Diam. is the - 


| Mr. Everard agreth with Mr.JYingate.upon 7 tenths + 
es.difference .of Diameters , and ace - 
counts them to the Spheroid : in other. differences of - 


His Numbers for ten inches difference are ; for the 
S$phzroid 7.01; for the Parabola 6.39 : forthe Conoid -: 


. 
. 


iy Table, 4o which Lrefer you: - 
W-3. 


V — 


AT 


5-643. 


a other differences , The Rule differs ſomething -: 


Ta - 


> 
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To find - rw: groys of a Cask in all theſe Kinds... 
the length be 34.5 : The Diam. at _= J 
That at the Head: 25.3 : This deducted out of th 2 tr 
the Bung ; The Remainer or difference is = Y 
Set 10 to 4.1 ; againſt 7. is 2.87 for the Spha 
againſt 6.39 'or 6.4 is 2.62 for the Parabola : 
5.62 is 2.3 for the Conoid. 
Theſe added ſeverally to 25.3; The ſum is Pe. 
for the $ - og 27.92 for the Parabola : 27.6 for 
' the Conoid, for aquated mn ng 
Example. Set the Ale-point 4:53 ag 
28.17 is 76.25 Gal. for the firſt ; againſt 27. 92 ;9ank 
Cal. for the ſecond : againſt 27.6 15 73.2 Gal. forthe 
third: ſuch is the difference (upon account of their 
ſhape) by theſe Numbers. r 
By the Logs. To this general Gen. Log. 7. 53148 ; 
Log. 7.53148, for Wine: To 34-5 41-5376] 7 


Lopottick for Ale : Add the $ 179 1.44979 


, and the Log. * 11-4499 
fum is the Lin of the Content : 


pe 5 > 1B: =, -—" 


1 
jam. twice ; the 93.08 "OY . 
as you fce here for Wine. 


he Fra&ions are thus reduced to pints: On the} * 
double Scale ſet 10to8; againſt the Decimal are the 


yi anon Sek, may be known by the round ſwelling 
of the ſtayes from one Head to another. It you lays | 
frait Rule 0n the Hoops of a Cask from the Head to 
ward the Bung : and it toucheth, or very near, thef] -: 
Hoop next the Head and that next the Bung ; youf * 
may account ita Cenoid, If the Rule librete orol 
the middle Hoops , like the beam of a ballance, and 
+ op ſtaves not much ſwelling; account it a Pa- 
ra 

prom the ſhape of theſe Veſſels , I have obſerved 
two _— noted by any to my know] e, which 
nay oof mequl them uncertain. re is he 
, ning faves of uneq rhuckaels, not oo 


| (43) 
Ul ſmooth chem within , which pombe an Errour of 
ſome renths in taking the Bung er. 
ea” The other this. The Head Diam. may be taken 
- | £00 great, though taken wirhour : by reaſon of the pa- 
00 ring away and ſmoothing the inward fide of the Cask 
at each end , in order to the putting in the Heads. 
' | Sothat in-reaſon it ſhould exceed the Diam. pointed 
8.17] out-by the ſtayes, which is the true Diam. Both theſe 
' tor { have ſeen in Cask, that have been cur aſunder, 


inf PR O P. XVIL | 

4 Gauging and Inching of Tuns. 

heir Thels are of ſeveral figures, but moſt are ſquare or 
| round. 


148] ©; The fquare arecither equal fided or unequal: both 
1821 Tight angled, and may be conſidered as the ſame. 
979] _ The round are either Cylindrical : viz. having the 
9791 Diarmeters at top and bottom equal, (ifany ſuch can be 
7800 Hoopt ) or Conical, whoſe Diameters at the top and 

bottom are nnequal. AY 

Alſo the Content may be required : either Total;os 

avly of ſome Liquor contained in them. 

he Content is ordinarily found firſt in Ale-gallons : 
which are reduced to Beer-Barrels by dividi 
Number of Gallons by 36 : or to Ale-Barreis by dj- 
viding the ſame by 32. - Alſo a Barrel containeth-, 
Eirkins: So 9 Gallons of Beer: 8 Gallons of Ale 
make a Firkin. The Dimenſions,viz.Lengths,Breadths, 
Depths and Diameters are taken in Inches. 


SECT. 1. 
Square Tuns. 


On the double Scale ſer 282 (cut on theſe Rules) 
tocither length or breadth ; againſt the other is the 
Content in Gallons at 1 inch deep, which being redu- | 
ced to Eickins and Barrels, as it will bear: By a co 
KODIT ard bx tioual 
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'tinual addition, as weadd pounds, {Killings and ; 

a Table may be made taany Number of inches pe We 

- Or if you ſet 1 on the ſaid Scale, to any depth in 

inches or this content ; againſt the other is the. Total 
content. Or multiply. chem by the Pen. 


Examp. The length: is 84 [In.-B, F. G. Pte, 


inches : the breadth 6z in. Se. 1.04:2.2., g7 
282 to-62.; againſt '$84 in the 2: 1.0.4. 94 
. firſt length is 18.47 Gal. Or 3.1,2.7. 41 
2 Firkins, 2 Galons,.and near 4..2.1.1 . $8 
an half of Ale: which you. 5.2.3.4. 35 
may add, as in the Margin. "FS EE PE pt 

7:4-0.1; 29 


Let the depth be 26 in. Set 1 to 18:47-1 againſt 
26 . is 480.22 , which is-near 'a quarter, - | 


By the Logs. To this Gen. Log. 7.54975 add the 
Logs. of the length and breadth; The Sum is the 
Log. of the Content at r inch deep. And if to this 
you add the Log. of the depth; The - Sum is 'the 
Log of o__ c So Or if-to the- ſaid Gen, 

og. you add the . of © 
the fon h bredrh cod depeh ;- _ Log. - 7.54975 


The ſum is the Log. of +. I-92438 
the whole Content, withour -- 62, __ 1.79239 
notice taken of the Content - 18.47 __ 1.26642 
at 14-inch deep. 26, 1.41497 


480-2 2.68139 


Becauſe it is likely there will be Tenths of an inch 
wet : On the double Scale fer 1o to the Content in 
gal. at 1 inch deep ; againſt every tenth is his own ſhare 
or-part of the- ſaid galons. Let the tenths be 6 :4Sct 
Io to 18.47.3- againſt 6 is 11 gal. belonging to 6 tenths. 
They put no-pints iato the Table, $4.2 


ny * , 
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Ss FECT. 2. 
a Cylindrical Tuns. 


Having the Diam. of a Cylindrical Tun in Inches ; To find 
te, the Content in Ale-Galons at 1 Inch deep. 


ay If the Diam. exceed not 4o inches: Ser the Ale- 
point to 1 inthe middle ; againſt the Diam. 15 the Con- 
2g | tent, 1 in the middle being one gallon. 

5 If the Diam. be above 40 inches : Set the ſaid point 
2 | toroattheend; againſt the Diam. is the Content, 1 
,g þ in the middle being 10 gallons. 

Which Contents, being for 1 inch deep, may be 
| | firſt reduced, and then added continually for a Table : 
- | or, before itbe reduced , multiplied by the depth for 
a MY Cen. WONT T 
| er the Ale-point to. the depth; againſt t 
'Diam. is the Total! Content. . : 

-Examp. Let the Diam. be 58 in. Ser the Ale-point 
toro at the'end; againſt 58 is 9.37 jurors, the Con- 
tent at 1 inch deep : Let the depth be 36 in. Set the 
faid point ut or ; againſt 5$ is 337.3 © Or multiply 
the depth and Content at 1 inch deep, by the Rule 


or Pen, 
9% \ Gen. Log. 7.4448 
By the Logs. To the gen, Log, _, k 1 1.76343 
for Ale, add the Log. of the Diam. ** '). 1.76343 
__ 3 The Sum ef = Log. of $437 0.97170 
the Content at 1 inch dee _— — 
} And if you uſe the , of * a - — 
the depth as .in the former Se- 337-3 T200P 
Qion, you wil! hay the whole Content, 


— > &' Se 


Þ 
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SECT. 3 


Conical Tuns, 


1. To find the whole Content ; Proceed as in the 
Meaſure of.a Solid. that tapereth ſtrait Prop. 13 : only 
meaſure the depth alſo in inches: and inſtead of the 
Potfit at 13.54, uſe the Ale-point, as alſo the gen. Log. 
uſed in the Setion next above,which belongerh to it, 

2. But in order to inching them 3 In ſmall ones and 
Keelers, they uſe only the Diam. in the middle and 

- account them as Cylinders. Bur in the larger , they 
take one in the middle of every Ten inches (beginning 
at the bottom) as alſo in the middle of the remaining 


to the laſt Ten, and take. the Diam» in the middle, 
Theſe Tens alfo they account as Cylinders. 

3- Having found the Content anſwering the Diam, 
next the bottom, as is ſhewn Sef#, 2 ; Put it into Fir- 
kins and Barrels as it will bear , and by a continual 
addition (as in Sef.1.) make up the ſaid 

Then add the Content, anſwering the next Diame- 
ter, ſo reduced ; inch by Inch to the laſt Sum: and fo 
proceed, till you have finiſhed. 

- 4+ In a regular Tun: Having the Diameters at 
top and botrom , and the perpendicular depth ; you 
may find any intermediate Diam. thus : = 
Divide the difference of 'Diameters by the depth; 
The Quotient multiply by any diſtance from the grea- 
ter Diam. and ſabtraRt ' the ProduRt” from the ſaid 
Diam. ; The Remainer is the Diam. at that diſtance. 
Or multiply. the Quotient by any diſtance from the 
leſs Diam. and add the Produ to the ſaid Diam, 
the Sum is the Diam. at thar diſtance. 

5- If the Fun be not exally round : Meaſure two 
Diameters, where you obſerve the inequality ; Add 
them together , and take the half: Let the faid two 


one another near at right Angles. 


1 


inches, excepr they be few, for then they account them || 


en inches. . 


Diameters be the longeſt and ſhorteſt: which will rol 
6. 


| 
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6. Becauſe moſt large Tuns are Fixed, and that 
dripping ; for the better deſcent of the Liquor : The 
$quare ones for the moſt part- corner-wiſe z and the 
crowns: or bottoms of the round ones commonly un- 
even and irregular ; I adviſe you to fill up the ſaid 
the | crowns or bottoms, as alſothe crowns of Coppers, by 
nly | Meaſure till they be wholly covered. | 
the | Which may be done by a Veſſel of known quantity, 
og. 4 or you may Gauge one or a Pail: or by a trueGalon: 
rt « (for making which Diretions are after given, which 
nd may alſo be otherwiſe ſerviceable) or in large Tuns 
nd of all by both Veſſel or Pail, and Gallon; ufing 
ey | the Veſſel firſt, and, when near covered, the Galon. 
ng | - 7. Whep the Bottom is pocwac yep. the Gauging- 
ing | place, (where the water covers a whole inch, if & 
em | may be : if not, make it up by meaſure) and fix it by 
le, 4 # mark: And note the wet inches. k alſo the 
ends of the Diameters at the Superficies of the water : 
& alſo the Perpendicular or neareft diſtance of the 
top of the Staff from the water where the diſtance is 
laſt, and the lengrh of the Staff from the water in the 
fame place. ' Of all which having taken an exa&t ac- 
count; Let out the water, and from the aforeſaid 
marks begin the meaſure of your ſeveral ten or twelve 
| inches, and co the quantity before meaſured in ; Add 
your Contents inch by inch. The Content will be 
exact enough if you take a Diam. in the middle of eve- 
ry twelye inches. ; 
8, Theſe ſeveral ten or twelve inches, being under- 
ſtood to be of the Perpendicular depth: To avoid an 
Errour, which in ſome Caſes may be ' confiderable : 
On the double Scale fet the Perpendicular -depth to 
the length of the Staff ; againſt any. :Number of the 
ſaid depth is the Number an{weringon the Staff, which 
is always greater than that of the depth 
9. The proportional parts of any Content belonging 
to any Diam. found as before, are to be ſet down, every 
part againſt his own Tenth, in a Column by o_ 
yes 
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A, Ghed fo deny ocdes2 Tok 
or the parts, | wh. 
be oyer-and above the whole inches. NT ge. F 
. 10, Reduce nor the Decimals of a'Gallon ;- {The {+: 
addition of chem being /cafic, and becauſe they make | + 
not their Table to Pints) except perhaps im 'the pro- |. 
ortional Gallons. { 
| 11, The -Diameters, whether, long or ſhort, are 
meaſured by fliding Rules numbred .in as they 
are drawn our; (or in Gallons, which will fave you 
ſome trouble) and are made to ſer togerher ({o as to 
be portable): co a great length. vi 7: 
hat hath beenfaid' of theſe. Tuns may. be under- 
ſtood'of ,\Cbolers,: or any other Veſſels uſed 
for Wort; either roundor: | 
12. .In/an: Oval Tun: Find a mean Proportional 
' berweeh the longer and ſhorter Diam.; It is the Diam: 
of a Circle equa] to the Oval | 
.13, Asfof acme Gallon;3 To any Diam. in inches; 
which you chuſe;findthe Content in inchesi(as Prop.15;) 
By: which-divide 231 0r:282 for Wine or Ale reſpe- 
Rively :- The Quorient found tothe-hundredrh part'of 
an-inch is the depth. . Exanp. The Diam. is 6 in. 
The ſuperficial-Conrene anſwering is 28.27 - By | 
which, —— the —_—_ 1s' $.17 thedepth 
of the Wane on. By which again, dividing 282 
the-Quoticnt x5 9.97 is the: depth:of the Ale Gallon. 


If you would have it ſquare; Divide the faid two || ., 
Numbers by the Square of the 1ide in inches. Let the }| | 
| 

| 


=o» 6. =» » = == 


— I 


fide be 5 inches. "By. 25 divide 231 the Quotient 

,24 is the depth of the Wine Callon. And agan, 
Þy 25 divide 282 the Quotient 11.28 is the dept 
the Ale Gallon. 


PROP, 


- 
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1 PROP, XYTIIL. 
or:; To Gauge « Stand. 


'* Tr may be accounted a cloſe Conical Tun : and mea» 
Fired as a ſolid that tapereth ſtrait, Prop. 13. Only (as 
in the Conical! Tun) meaſure the depth alſd in inches: 
and inſtead of the -point 13.54, ufe the Gauge-poines, 
and the gen, Log. belonging to them. As in this Ex- 
amplein Ale. 57 

Let the depth be 33 in..a third part thereof is rx. 


'Letithe greater Diam. be 3o in: The lefs 24 in. The 


difference is 's 2 The half-difference 3 ; which added 


tothe leſs Diameter, the Sum 27 is the Diam. in the 


middle, 
7. Set the Ale-point to 33; againſt 27 is 67 Gal. 
"2; Set the ſaid point.to 31 5 againſt 3 is .27 or about 


-#quarter of a Gal{on. Sothe Content of the Stand 


[$67.27 Gal. 
-- $01ittle:is the difference betwcen the exaCt Content, 
nad that found by the Diam.'in the middle. 


ye PROP. XIX. 


© To enlarge vr, diminiſh a Circle, Square, or other Reguler 
. Figure 4t'4 Rate given. 
The proportion- (reſpeRing the Rule) is: As one 
term of the rate, -. the 'Square of the-Diameter or 
fide given ; So the other term to the Square of the Dia» 
meter or ſide required: Therefore the root thereof is 
the Diam. or fide demanded. 
'- Alſoif you wouldenlarge ; the leſs term of the Rate 
'& fuſt : if you would diminiſh, the greater is firſt. | 
Examp. 1. If 1000 Men lodge in a. Square whoſe fide 
is 60 paces ; How many paces ſhall the fide of a Square 
be cer 5000 Men may ſo lodge? 


. Here the ſecond Number being on the firſt or move» 


ableRuke ; it is moſt convenient to ſet 50 on the Sq. 


. F line 
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"line to 1000 in the middle of the Line of Numben;f}: 
againſt 5000 on the Line-of Numbers is about 1 
and ſo many paces muſt the fide be. 

Ex. 2. I woulddiminiſh a Circle, whoſe Diam. is 34 
f. attherate of 8 to 5.: Ser 10 0n the Sq. linero$# 
*he Lire of Numbers ; againſt 5 vn the Line of Num 
" bersis 7. 9 |. the Diam. required. | 


=_ PRs. 7 
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PROP. XX. 


Having the Dimenſions of the parts of a Ship, which n 
the faſbion or ſhape ; together with the Burthen | 
To find the Dimenſuons of the ſaid parts for a Ship of ay 
. other Burthen greater or leſs, Retaining the faſhion # 
ſhape of the given Ship. 


This Propofition I find in Mr. Norwood ; - but 
wrought with great trouble. Since the invention of 
the Logarithms by the Lord Nepair, (whoſe Name will 
never be forgotten) it is performed with great eaſe; 
either by the Line of Numbers, with a Cube-line, be 
ing a Line of a Triple Radius, adjoyned : or mof} | 
exactly by the Logs. For want of the aforeſaid Culks- 
line, Take this way by Compaſſes on the Line cf 
Numbers. 

Divide the ſpace between the burthen given, and 
«that required into three equal parts. With this excent, 
Ser one foot of the Compaſſcs on each of the ſaid D 
. menſions. 

Tf the burthen required be grezt:r than the given; | 
Turn the other foot forward to a greater Number : If 
.leſs ; turn ir, backward to a leſs Number : which 
ſhall be the Dimenſions required. Example. in 
Feet and Tenths, 


> ay ew wo Fa = er = 


The} 


# 


| (er) 
' The burthen given 100 Tun. Required 280 Tun*” 


. f. 
1539 th of the Keel WT {LN ; 7 1.2 
$ 0x Sh the Midfbip-beam 2 1. 296.6 
Jum Y Depth of the Hold 9. 12.7 
- Þ Reking forw. of the Stem 13.5 I9. 
Kiking backw. of theStern 4. 5.6 


'F By the Logs. Subtraft the Log. of the leſs Burthen. 
. * | fromthe Log. of the greater : The- difference divide 
"+ Þy3- The Quotient or third part add to or (ubtract 

from the of the feveral "Dimenſions of the given 
Ship : according as the Burthen required is, . greater or 
kls than the given; The Sums or Remainers ſhall 
be the Logs. . of the Dimenſions for the Burthen re-- 


This, holding in the Dimenſions of Maſts, Yards, 
Cables, Anchors, &'c. muſt needs be of great uſe, 
being ſo eafily wrought : eſpecially co the Ship-wright ; 
it freeing him from groſs errour ; and by it he may be. 
nſtrued ro provide and order his Materials to the” 
beſtadyantage. | 
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The Tſe of the double Scale of Numbers is 


 Jome Saperficial Meaſures and Accounts, 
Tl 0D Direftrons. 
1/L N the Rule of Three: dire&. If the ſe 
"| Number be greater than the firſt; che cou 
ſhall be greater than the third ; and on the 
contrary. | 
But in the Inverſe Rule : If the ſecond be greater || 1 
than the firſt 3 the fourth ſhall be leſs than the third; 
and on the contrary. | | 
2, If, ſerting the firſt to the ſecond, rthethird reach- 
eth beyond the Line:; either remove the firſt to the 
ſecond in the other length of the ſecond Line : or 
take the third Number jn the other length of-the 
firſt Line. 
3- The ſecond and third Numbers are never taken 
boch on the ſame Line. 
4. Obſerve well what Number goeth with the Que- 
ſtion : for in the direft Rule, That, of the other two, 
ich agreeth with it in name or reſpe&, is the firſt: 
which you may ſet to either of rhe other. 


— 


ſe 


(53) 
—> | Asif the Queſtion be: IF 32 Bricks pave one ſquare 
— zhow many bricks will pave 12 yards? Here 12 is 
/, F the third Number:and t the firſt;(both being of a name) 
— | which ſer to 12 or 32; againſt the other is 384 
ng Bricks. Bur for the moſt part the firſt Numbers are 
given, as. you will find after. 
F. It is not hard to know the value of the fourth 
I Number : for every Number on the Line increaſi 
__ Þ ordecreafing in a Ten-fold Proportion ; the nature 0 
| the Queſtion, or the thing meaſured will diſcover ir. 
- 11 As in the Example above, the fourth Number may be 
age or 38.4, or 3.84. Bur. it. is evident,that it cannot 
be either of the two latter, much leſs 3840 ; S01s ic 
10.any other. 


Fx PROP. I. 
Multiplication;- 1 being the firſt -Number. 
Sect. 1... The Square, 


'Þ Multiply the fide by it ſelf. - Let the fide be 14 £ 
ay $t 1:10 14 ; (beſt in the firſt length) againſt 14 on - 
he 
er 
d; 


the hirſt is 196 f. This is-alſo found on the Sq. line. - 


Sedt. 2. - The long Square. 


of I 1. Mulciply the longer fide by the ſhorter. A 
Wall is 30% f. long t and 16 f. high. Set x to 16:3 - 
againſt 30 & is 488't | | 
&u. 2. Alenzth is 42f. the breadcho 3 f, Ser 1 to + 
42 3 againſt the Deeimat .75 is 31 Ff. 
&. 3. How many Men are in a Body, where hey 
Rand 18 infront and 8 deep. Ser x to-8 ; againſt 15 


n is I44--. 
Se. 3. TheTriangle. -. 


Multiply the Baſe and Perpendicular,the one whole 
'S Dy-half the other, which you will. -Jn the tike-end - 
8 ofan Houſe: The overway is 18 f The diſtance from 
the Pike to the oyerway ( _ the Perpendicular) BA 

T 3 - TD. 


«4%; 4 


Set1to$; againſt x8 (as before). is 144 f. Or, Set 2 


to either Perpendicular or Baſe ; againſt the other is 
the Content. 


SeR. 4. The Traperiun. | 
It is an irregular four-fided Figure. An irregular 


lot (as of Land) before the Content can be found, is |. 


|* 


vided into theſe Trapezia, and Triangles. | 
To find the Content , draw a Line from one corner 


to his _ one through the Trapezium : So as (if.|. 


it may be) the two Perpendiculars falling from 
other two., Angles upon this Diagonal Line, (as they 
call it) may fall within the Frapezium: yet if one 
falls without, the Rule holds 3 but then the faid Dia- 
gonal Liae muſt be produced far enough. 

So have you two T riangles having one common Baſe. 
Mutriply this Baſe by half the Sum of the Perpendi- 
culars 3 the Produ& is the Content of the Trapezium, 
Or ſet 2 to the Baſe; againſt the Sum of the Perpen« 


diculars is the Content. +- 


T here is a Trapezium much uſed by the beſt Snr. 
veyors of Land: Who, when they meaſure againſt a 
crooked limit, (be it Hedge, Ditch or River) carry 
their Chain ſtrait from mark to mark; and taking Pers. 
pendiculars from the Chain to the beats, $. or 
windings of the limie , deſcribe Trapezia's in their 
Plot, have each two parallel fides, and two right 

es. | 
e Content. is found, by multiplying half the 


ſuniof the parallel ſides (being the perpendiculars), by 
the neareſt diftance berween chem , being the inter= 
cepred part of the ſaid Chain-line ; The Produd is 
the Content. . 

So is meaſured any Trapezium , which hath two 
parallel fides, though the Angles be not "right : But 
then one fide muſt be continued, if need be : for this 
Line of neareſt diſtance muſt be perpendicular co the 
garalle} fides.. Ou OED _ 


, 


| gular. 


F 4 


C55), 
+ Thus may. the Rhombus and. Rhomboid be mea- - 
fured,and infinite others neither 2quilateral nor Xquan« 


Set. 5. Any Regular' Figwwe., 
. Whoſe fides being equal, the Angles are alſo equal. 


Multiply half che ſum of the fides by the ndicular 
- let i om the Center to ane of the = Apes 


Example. A Table hath 6 ſides : each fide 2 f. the 


: +4 nes 1.73 f. Ser 1 to 2.73 ; againſt 6 is 
vE 10.4 * " 


SeR. 6. The Circle, and bis Parts. 


1. The Superficial Content hereof is beſt found 
Prop. 1 5. Part III. Ir is alfo found by multiplying ha 
the Circumference by the Semi-diamerer. © | 

2. For the Semi-circle. Multiply half the Arch- 
line by the Semi-diameter. | 

3. The Seftor , which is any part contained be- 
tween two Semi-diameters and the Arch-line, is alfo 
- meaſured the ſame way. 

4. If a ſtrait line be drawn through a Circle, not 
through the Center ; ir divides the Circle into two 
Segments. The meaſure of the leis 1s thus Meaſure 
the Setor, whereof the Segment is a part ; then ſub- 
vat the Content of the Triangular part : The re- 
.mainer, is the Content of the Segment. But in the 
preater Segment ; the Content of the included Triag- 
gle muſt be added. | 

5. Having the Chord (vs. the ſtrait line above- 


mentioned) of a Segment, and the part of the Diam. 
intercepted between the Chord and the Arch; to find 
the whole Diameter. 

As the intercepted part of the Diam'to half the 
Chord; So the ſaid half Chord to the other part of the 
Diam. Add them and == have the whole. 

- 6: The Diameter and Circumference are as 7 and 22. 
Set 7 to 2.2 3 againſt any Diam. is his Circymference. 
Sx 23 to 7 againſt any Circumference is-his nr 


_—_ 
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Oc having ſet 7to 22 ; againſt the Circumf.. on the 
ſecond is the Diam. on the firſt. 


Seft. 7. To reduce the afereſaid figures to Squares. 


Some of them, as the Triangle, long Square, vc 
are reduced ; as 1s ſhewn in the meaſure of Timber of 
ſuch Baſes : The other, as alſo any irregular Figure 
thus : Firſt, find the ſaperficial Content : Then ſet - 
the Sq. line to his ſquares, -as is: before taught, againſt 
the ſuperficial Content on the Line of Numbers is the 
{de of the ſquare.. 


PROP. II. 
Diviſon, wherein the Diviſor is the firft Number. 


u. 1. If 32 Bricks pave x ſq. yard; how man 
PE. will 500 Bricks pave? ſet 32 to 500, or to of 
againſt the other is 15.6 yards. | 

Nu. 2. If 25 Trees coſt 217; what doth .1 Tree 
coſt ? Set 25 to 21 being neareſt ; againſt 1 is 0.84 , 
whereof the 8 is 16 ſtullings, and the 4 is 942, as you 
IL meats Retailer Jett fark 

v. 3. The Contentof a Refangle or lon re, 
being divided by one fide; ( whether the longer or 
ſhorter) The Quotient is the other. Suppoſe 144. 
Men placed 24 in Front ; How. many deep do they, 
"ſtand? Set 24 to 144 3 againſt 1 is 6,” 


PROP. IIL 


the Rule of Three Dire. L 


608.2. 


When the lengbh is: meaſured in feet; the breadth m 
inches, and yet the content required-in feet; 12 is the 
Arſt Number: marked as 12 on the Sq. line, chiefly for 
the meaſure of Plank, or Board. and. JEEEL 


— - 


GE A ens wut cas ftwa; ya wow 


, 


FAS 


ſet 3 


| *- 


+ 


— —_ 


(57) 

Ov. 1. A Plank is 36 £f. long, 18 inches broad : 
ſer 12 to either length or breadth, hereto 18 , being 
geareſt ; againſt 36 J is 545. 
2s. 2. A Bonrd is 14k. long: 26 in. broad: fet 12 
to-14; againſt 26 is 30.3F. ; $1 
«Qu. 3. A Pane of Glaſsis 2 2 f. long: 7.6 in-bread: 
- — aan a which .42 is almoſt 
an 


- "Se&. 2. Samyers Meaſure. "xv 


They account 120 to. the hundred; If you woul 
know the Conrent of'a ſtock of Plank or Board in ſuch 
Meaſure : having fouhd the Content of one Plark or 
Board by the Se&;o aforegoing ; ſer 20 (repreſented 
-&> } to the faid Conreart ; or tothe . of 
rfes or Curs (which are always leſs by. one, than 
the Number of whole Boards in the ſtock) againſt the 
other are the Sawyers hundreds : which will fall in 
the ſecond length;excepr there be not one hundred faot 
ia the ſtock. 'The Tenths are each of. them 12 foot.” 
'Examp. Admit. there were-22 Boards in the ſtock 
mentioned Qu; 2. of the aforegoing Sefion 2. the Con- 
tent of one Board is 305.. Set 12 to 2x the Number of 
Karfes ; againft 305.is 5,31 near: * ; 
Which is F hungred and 37 f. Forevery tenth being- 
a8 is ſaid 12 foot : It you ſet 10/to 123. againſt 31 35; 
37 and more. - 2 
Set. 3. Glaſs. 
It is moſt convenient in Glaſs to meaſute the length 
as well'as breadth in inches: yet the Content being 
required in feet ; 144 (repreſented by 14.4) is your 
Number : and the Content, if a whole foor or 
above, in the ſecond length, as next before. ; 
Examp.. A Pane of Glaſgis 31  in.long : $ 4 broad: 
ſet 144 to 8%; againſt 31 1s 1.86 |. | ES 
. Let there be 7 ſuch Panes ; ſer 1 to 1.86 ; againft 7 


K1;f. ; 5 
ect. 4 
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| Sea. 4- By theTard. 
In'the following Queſtions both length and breadth 


are to be meaſured in foot meaſure. If the Content be! 


required in-yards ; 4 is the firſt Number : There be- 


ing 9 ſq. feetin a ſq- yard. . So they meaſure Paincing, - 


Paving, Plaiſtering, Wainſcot, &c. 
Examp, A has 
' 107; againſt 24 is 28 yards, VE OR: 
Se&.. 5. 'By the” Square of I0 Fox, At in Tiling 
© Flooring, &c. 


Here 100 js the firſt Number. A Roofis gr f. long: 
and the'Sparr: 20 2 f, Set 100 to 41; againſt 20 2 is 


8:4 Squares. "$17. + 
Set. 6. By the $q. Rod at 16 7 f. to the Rod, 
= in Brick-W/ als. G 


Here 4 
Nutnber : 272; being cut on theſe Rules, may 


ſerve withoar' conſiderable etrour. A Wall is 110f, 


: 9+ f. high: ſetz72 to 110; againf 925 3.05 


the ſecond matk rhe point. - 
SeR. 7, By the Acre. 


In Land-meaſure 160 fg. Perches, Poles, or Red | 


(commonTyat x62 f. in ſome places 18 f. tothe Pole 


make an Acre : Therefore x60 (repreſenred by 26) 15. 


the firſt Number. The parts are 40 Pole tothe Rood 


or quarter : $0 to 2 Roods: 120 to. three, The 


lengths and breadths are meaſured in Potes, 


' Examp. 1. Alengeh is 35 Perches : the breadth 29% 


ſet 160 to 19; againſt 3F1s 4.15 Acres. 
Examp. 2. A riangu 


- 


is 24£. the breadth 10: ſet'9to - 


73 + (being the ſquare of 26 2 ) is the firſt 


Reg: in the ſecond length. - If you would have a mark 
at 324 the ſquare of 18: ſer 18 to 10; againſt 18 on. 


piece of Land hath the Baſe: 
24 Poles; the Perpendicular 16 7: fec 160 to1653 


059 2 
apainſt 12 (halfthe Baſe) is 1.24 Acre, near. Orſet 


2 320 tothe Baſe 24 ; agaioſt the Perpend. 16 2 is 1.24, 


1 


| | sbefore. 


PROP. IV. 


The Inverſe Rule. 
* Here the Number that goeth with the queſtion is 


' | "the firſt Number, which you may ſet to either of 


the other. 

Examp. It ſeems 272 5 f. make a Rod of Brick wall 
only at r = Brick thickneſs.* If it be thicker; fewer feer 
anſwer a Rod : If thinner ; then more, at an Inverſ 
Proportion. | | 

If it bedemanded how many feet anſwer a Rod (for 

Example) at two brick thickneſs : 
- + Set 2 ( which goeth with: the queſtion ? tO15%5 
againſt 272 5 is about 204. viz. 204.18 f, And fo for 
any other thickneſs : which may be marked for firſt 
.Numbers thus : ſet 1 + to any thickneſs ; againſt 
272 4 onthe ſecond mark the points. ; 


PROP: Y. 
Frafions. 


By Fractions I mean Decimals. A general Rule for 

is: ſet 10, or 100 to the Number of parts (thac 

make the whole) in the Queſtion ; againſt every Deci- 
mal is irs own ſhare or portion of the faid parts.  - 


Se. 1. Of a Pound fterling. } 


 Thefirſt figure after the prick in any Decimal of a 


pound, is ſo many two ſhillings : double it therefore ; 
and you have the ſhillings anſwering : 5 in the nexc 
place-is one ſhilling. Theſe being accounted: ſet 100 
to 243 againſt the remaining Decimal are the pence. If 
there be not 5'in the ſecond place : Having ſet asaboye; 
axgioſt the other is the pence ; the farthings being very 
ably eſtimated on the Rule. 

Examp. Let.6g8 be the decimal : The 6 is 12 s. and 


5,in.the next 8,is x 5. ſet 100 to 24; againſt 38 the re- 
gJmning decimal is 94: inall 13 s. 9d. Or 


= 


'yoo is the Decimal required. W hat Decimal of a fogt 


.('&0') 
- Or without the Rule thus; Hoving caken out the 
ſhillings, as above; I che remaining Imal-exceed | 
o, account them farchings, abating one.” If itex. 
ceed 30 5 Take 25 ont of it, whichis 64. and the re- j 
mainer account farthings, abati oo jj 
"Note, That che Decimal is ſuppoſed of three $- 
at leaſt : It it be but of two; ſuppoſes Cy pr 
third ; andif there be 1 am. hy may neg] - chap | 
the Caution. in the like caſe A pu 1 
So raking .25 out of .38 ; (in the Example above\che [+ 
. remaining x.3 account 12 farthings or 3 4. o the who| | 


is 9d. 
| . $Se&.2. Of « Red. -- 
At 30s. the Rod what are 28 cents : Set 109 to 30; | ” 


* againſt 28 is 8.4, viz» 87. and 4 tenths : ſet xoto 12 5 
"Snot + 6 443; hall 8s. 44. 3F. 


Se. 3. Of an Acre. 
How many Perches are x5 cents of an Acre? Set 
100 to 160; agtinſt 15 are 24 Ferches, More Ex- 
amples are need = - + 


Seft. 4. Vulgar. Fraffians into ha Parts. 

Set the Denominator, being the lower. to his-Nu- | - 
.merator ; ; againſt the yet geo of known parts in the | | 
"whole is the. Number of 7 pors.re required, oy ſet the | - 
 Denotninator [tothe Nu Ss; 5; againſt ; any 
Numtrator is his portion of the oF ook ; | 

How many farthings are + of a. ſhillig > Set7to || 


»iB ; againſt 5 1534 or Bd-'2 
Set. 5. Vulger Fraflions into Decimals. 
'Ser the Doetcalagane to his Numeraror ; againſt 


4s ;2or 6x-reb ſetxzto 7} againſt x00 is 5 near 
or 

"The aforegoing Examples bein well underſtood} 

Ir will not « be di ificult to "ppl e double Scaletd 


If OT On -- "Y 
The 


AI I$S- 
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Part V. 


SECT. I. 
The Diagonal Scale. (Fig, III.) 


thorough the length of the Scale: and of Tranſ- 
Aras Forts =o Quarter of an inch cn - 
e ot wit iagonals rhorough the 
permoſt Integer, In the Parallel. of x0:there is a/ Op 
pher at every Tranſverſe. This row of Cyphers 
vides the whole Scale, into two Scales having one 
Diagonal Lateger over both. 
Ie is firted chiefly tro Gunter's Chain, which is ac- 
counted the beſt © tor Surveying of Land : and is of 'r6 
"If ch NET, of Te he Links be. $; 
” ep ens int O, 2, 446,078; 
laſt four whereot are ſet againſt their 
Uſe the firſt or lett hand Scale. | Buriif 
of Tens be 1, 3, $,70r 9; uſe the ſfecondor 
Scale. For that Di > which bs. #0 


r ]: conſiſterh of 2x Equidiſtant Parallel Lines 
(u- 


from the Scale : ſet one foot of the Compaſſes on the | 


| many Chains and Links it is : Take it with your Com-| 
| 


| nals : And accordiog as it falls in the firſt or ſecond | | 


-for exaQaeſs. 


of links from either end of the Chain 


Examp. x. Let 10 Chains and 46 Links berequired } 
long Parallel or Link-line repreſenting 6 in the tenth 
Chain-line Ge Trankverſs, end firſt Scale: and extend 
the other 'to the . Diagonal 4o, in the ſaid Link. 
line of 6. | 

2. But totake off 10 Chains and 56 Links : ſet one 
foot on the Link-line of-6 in the ſaid renth-Chain-line, 
and ſecond Scale: and extend the other to the ſame 
Diagonal in the ſaid Link-line of 63 ſo have you the 
Lines required, | 
3- So having a Line on your Plotz to know how 


es, and carry it parallel to the Liok-lines : one fooe 
.one of the Chain-lines : and the ' other, thorough 
the Diagonal Integer, till it falls on one of the Diago- 


Seale ; fo account the Tens of your Links. + 
The Scale may be made to 2 inthe Inch; (as it is | 


commonly to 12, and ſet on the other fide) which 
muſt non exceed any Plain Scale of that dimenſion, | 


Sea. 2» Gunter's Chain. 


It is 4 perches long at 16 = f. to the perch : Theſe 
: inches. IChath x6 links: $0 each links 


contain ſo many corners or points 
Braſs at 10 links has one ti or point ; that at 20, | 
5 that at 3; thatar 40, 4 ; and the famel 
from end, bu the i5sa 
round | 


: 


the 


= 


"+ 


22 


ang E 


FF 


-y 


1 


REES RENE ob 


= , 
A. .4 
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} and Perches as followeth, 


| (63) | 
$ Achough the Chain be divided into rches, b 
the rwo- double Rings, andthe large bras. Circle = 
the middle : ſo that'it may be applied ro. the Meaſure 
of any length by the Pole; yet in Meaſuring lengths in+ 
farveying ; we take notice only of Chains and Links: 
not concerning our ſelves with perches tillwe caſt up 
the Content. 
'- To multiply a length, and breadth Meaſured withs 
this Chain ;- Reduce them into Links: : which is no 
more trouble than to ſer the Links at the right hand» 
ofthe Chains; or if there be no Links, to pur ewo - 
hers there:- So 4. Chains and 32: Links, are 43z 
anks : and 7 Chains, are 700 Links. 
"Having multiplied a length by a breadth : The fixth- 
figure of the Product to the left hand (if there be fo - 
rad is Acres compleat : The ſeventh , Tens of- 


. 1. If you multiply s Ex- 7: 


'E 
Chains and 82 Links, by 3 
Chains and 21 Links; The 
Produ&t is 1.86822 whereof 
the r is one Acre. 


 -Alfo 13 Chainsand 4z Links 

$ Chains and 70 Links : 
TheProduR is 11.67 540,where- 
of the 11 is eleven Acres. The 
Decimals are reduced to Roods 


Ex. 2: 


"Set. 3. To reduce the Decimal Links of Gunter's . 


\ * An Acre.is 160 ſquare Perches, as hath- been ſaid, - 
tO 10 


ooo ſquare Links of this Chain ; which 


RES 


: 4 
- 
» 
- 
: y 


O 
vided by 160 3 The 
ioks of one Perch or Pole. 
al of an Acre, ought to > expreſſed rhus .00632 
| | 2 


uotient 625 is the (q. 
his, as itis the Dect- 
52 


( 64-) | 
as alſo all other, viz. with 5 places : except it be even 
Fens : for a Cypher or Cyphers at the lett hand areof 
no value, as hath been ſaid. 


The parts of an Acre are firſt 4 Roods: wherefort | 


4 is your firſt Multiplier. And there being 40 Pole in 
. .a Rood ; 40 is your ſecond. 
Or if you multiply your Decimal by 160 ; The 


figures remaining to the left hand, after the Decimal | 


be cut off, are Perches immediately. 

But where the Content is not exaCted to halfa Pole; 
we uſually take this ſhorter courſe without prefixing 
Cyphers. 

It is evident , that if the places of the Decimal be 
but three, there cannot be two Poles. If they be four; 
muleiply the firſt figure by 6 : If five, multiply the 
two ps by 6 : In both, ſer the Prodatt one 
place back toward the right hand : Then add topether 
the firſt or two firſt un (reſpectiyely) of the Deci-- 
mal and Product ſo ſet : Adding alſo a Unit for every 
6; that ſhal be in the figures of the next place ; The 
Sym is the Number of- Poles in the Decimal: 


See here two Examples; _ 
one of four places, the other Ex 1- Links 81% 


of five. . Alſo you ſee how 48 
the Produtts are placed and Poles 13 
added; 
- Intthe firſt there is once 6, Ex. 2. Links 21706 
jn.the ſecond twice 6 in the 1264 | 
ares of the next place : for P vir aun 


hich x in the firſt, and 2 in 


the ſecond are added to the other. The two placesto. 


the right hand are negleRed , as never amounting to 
the ſixth patt-of a Pole. 

The reaſon of- this Operation , Mr. #ingate. (in 
whoſe Ar ick I'firſt met with it, uſed alſo by 
Mr. Atwell, as you may ſee-in his Book of 
Printed Anno 16562, which 1 value beyond moſt Books 


— 


| 16A X w_ 
of that SubjeR Printed a 


:1mal | 
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obvious, leaves to the ſearch of the curious. Take 


| i here. $726} 
© 2. If 100 (which are ſo many thouſand Sq. Links 


| being an Acre) require 60 to be added to it, ro make 


it 260 Poles, being alſo an Acre 3 whar ſhall any ozher 
Number of thouſands of ſq. Links require to be-added 
to it, ro turn it into Poles ? th 
> 2, To multiply a Number by 6, and divide the Pro--- 
by by 20, gre ay ame, —_—_ _— pou _ 

- multiplying the ſame Number by 6o, and dividing , 
the Product by I 00, F 

3. Setting the Produtt a Um back-to the« right - 
nd, both divides by 10, and ſeats it for Addition. 


Set. 44 A. Ready and Exaii Way by the Rule: . 


On the double Scale : ſet 100 to 16; againſt 'the - 
are the Poles anſwering. Negle& the-rwo laſt * 
es, as is ſaid. ; 
* If the Decimal be 60,000 @r more : Take 5 out of 
the-firſt figure,- accounting for--ic 2 Roods: and find- 
the Poles anſwering the Remainer : Let the Decimal 
be 82511 : DeduCting 5, The Remainer- is 432511. 
Set 100 to 16 ; againſt .z25 is 52: vis. 1 Roodand 13. 
Pole : So the Decimal is 3 r. 12 p. 


| Set. 5. Having the three fides of a right Line Triangle ; 
; To Fad the Superficial Content. "y 


Add the three -ſides together-: from half the Sum,-. 
each ſide ſeverally : So you: have three Re- 


mains ;- Multiply theſe three Remains, and the half ſum - 


continually ; that is, The firſt Remain by the ſecond , . 
that ProduR by- the third : And this Produdt by-the-- 
half ſum ; The Square Root of this laſt Produdt is the -- 


1p Content. 
eaſily, and ſpeedily by the thus :- Add the - 
half ſum to- - 


. 


3 
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eagether'; Half che ſum is the Log. of the-Superficid 4 L 


I050; 854, 774. Thel f. 
Re- | 


= 


is 3: Acres, 1. 1339 3.12671 
and 1 Perch near, 'This nds = _ ; 


of Meatrng + $65 2.75208 þ 
« Fes. on noms. 


3-25649 5.5 12795 
_15o_ #&.7n.f, * 


41 3: 1. 01100% 


Cy % 
” 


PIRECTIONS | 


IDIALLING. 


b_— 


PART VI. 


= I = . th. tht th OO OE EIY thy. 
- 


CA P; by 


The- Uſe of a Diagonal Scale ' 


is laying down Angles, with the belp of the. 
Natur 7 Sine, or for want of them the Arti= 


fcial or Lag-Sines, applied to the putting the- 
* Haur-Points on: large Plains. th 


# "HE moſt conventeer Scale for this f& iy - 
. that of 200 parts in rhe Inch. is 


IH of drone Fog oh dts. 
- | ark into ni ene the lng Paik or Thous -. 
: | fard whichare the leaſt that can be taken of the - 


- | Sale are (emonly _ 4 foot and-- 
* | fave on them cen Jaches beſides - Dt. 
Atvguit. "S 


% . 
Ale 


-——— 


| Alſo account the Radius or Sine of 90% 00". to be 
£0.0000 : So the firſt 'figure of all the Sines aboye 
that of 59. 44'. will bean Integer. That, and all under 
it to the Sine of 09. 34*. Decimals of the firſt Rate : 
That, and all the reft , except: the Sines of the three 
firſt Minutes,of the ſecond : and thoſe of the ſaid three, 


of the third. 
The general Rule is, 


As,the Semi-radius, The Sine of 30900", 5.0000 
Tothe Semi-diameter ; 
So the Natural Sine ofthe half Arch 
To the Chord ofthe whole. 
Multiply the Sine. of the. half Arch and the Semidiam. 
and prick.off the Decimal in the-ProduR : Thea for. 


the diviſion by 5. : Double the ſaid Produ&, and | 


prick off one figure more to the Decimal ; This is 
the Chord. 
-Examp. For the Chord of 40% 00' toa Semi-diam. of 


122 Inches. The Sine of 209. o0'. vi 3 02 multiplied 
by 12; the Produt is 41.0424- Th Joubled —__ 
more prick'd off , is 8.20848, or 8. inches, and 
£08 parts which may be taken off the Scale for the 
Chord -aforeſaid : The two laſt figures may be neg« 


trouble. . For if you take 5 for your Semi-diam. 


Py 


The Sine- of the half Arch is the Chord. If that be |. 


ro0 lirtle : Multiply. 5 by any Number : and by the 


ſame multiply the Sine of the half Arch ; The Pro- | 


du& is the. Cherd. Examp. For the Chord of the ſaid, 


40”. oo*, 'to a Semi-diam. of 3o inches, that is fix times {| 
ye: 


Multiply the ſaid Sine of 209. oo”. 3.4202 by 6; 
The Produt 20.5212 15 the Chord : The laſt Ggure. 
ma " 

N alrhough you take only three places of 


N 
Necimals from the Scale ; yet. in Multiplication for a 
krger Semi-didm. it is beſt to take four, " 


| Semi-diam. be not. limited, it. is. done with | 
farlet ero 


_ 


nn =_Sc 2: ww x. oe 


" . 
p33 

_ 
PR 
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-If the Minutes of the Arch, whoſe Chord you ſeek, 
be 6dd : Add half of the difference of the Sines of the 
mo Minures, between which the half Arch falls., to 
the Sine of the leſs Minute. The half difference you 
may find by view, without writing. 

If you have not the natural Sines; you may find 
them by ſeeking the Log. Sines in the Table of Logs. 


1 of natural Numbers: the correſpondent Number is the 


natural Sine, with this direRion :- If the Index of your 
Log. Sine be 9 ; the firſt figure is an Integer : If 8; 
then the Number is a Decimal of the firſt rate: If 7; 
then of the ſecond, &*. which is eafily remembred. 


CAP. Il. 


Dinefims in the Uſe of the Tables of Logs. - Sines, Tangents, 
ard Natural Numbers ;, in order to the putting on the 
Honr-lines, and ſetting up be flyle in the moſt wſeſul. 
Plains, 


f The Log, of the Radius, viz. the Sine of ga®. or 


| Fang; of 459. is 10.00000. Therefore to-add: the Ra- 

gusto a Log. Sine or Tang. (for only ſuch are here: 

meant, though called barely Sines or Tangents): is-to- 
make che Index of it. Ten more than it-is.z- T'o ded 

[4 ns 09 Anus, to. make the Index Ten lefs 

n it | 

- 1 Inthe Canons or Rules following : Ifthe&r be 
the Radins : Add the Logs. of the { and third; 

the Sum, (a RadiusdeduCted or neareſt to it, found: 

i the Tables gives the Sine, Tang} or Number 


4 Ar. Compli. of the firſt to that of the other two which: 


ES, If tho Eo or Shed be, the. j 5.0 ad them, 
together : ouc 5 the Romain; 
'o neareſt to jt gives the fourth. Or rathety ' Add the; 


tot the Radins; the ſum of borh givesthe fourth. 
Nore, That the Tang. Compl. or 


+ | Eempl, of the Tangent, omitting the: ; 


(79) 
always in the ſame rank with the Tang, in the other 
Column, or inthe other Page, according as the Tables 
are ordered. 

3. If none of the three be the Radius : Add the Ar, 
Compl. of the firſt to the other two ; The ſum ot all 
three gives the fourth. 

4. If there be many proportions to be wrought: 
and the firſt and ſecond, or the firſt and third (which 
in this caſe account the ſecond) hold always the ſame; 
If che firſt be the Radius: ' write the ſecond in a piece 
of paper at the top near the edge : the figures equal to 
thoſe of the Table you uſe : and holding it under the 
third Numbers in the Table, Add them in a Column 
in another paper. 

5. If the ſecond or third be the Radius : write the 
Ar. Compl. of the firſt, and uſe it in eyery reſpe&t as 
before. 

6, If none of the three be the Radius : write-the 


difference of the firſt and ſecond fo : and holding it ro 


the other: Add, if the firſt were the leſs : But deduR, 

if the ſecond were the leſs. Or if you had rather add, 
writethe Ar. Cofnpl. of the difference, and add it.. 
7. If the ſecondand third hold the ſame : write the 

ſam of them ac the bottom of a piece of paper near the. 
= and holding -it over the firſt Numbers in the; 

Table ; Dedu@ the ſaid firſt Numbers. . 

- * Therearealſo ions, where the Numbers are 
e: here followeth an Example in find-. 

g the Hour and Azimuth. | 

| whereas in theſe there are ſometimes Sides or 
Angles above go*. So that the Complement. to 189 

beuſed"intheir ſtead : I adviſe you (for ſaving 

that'trouble) ito wrice the d above 9o on the top, 
peek inthe left hand column or page, near the 

inted degrees, © As, near gr. ©, write 90 : near gr,.1y, 

| write 91: near gr. 10, write 100: and ſo the reſt in. 

ofder, as far as you think you may have occaſion: Al- 


ways oblerving, that you uſe the Minutes under the 


b 
P 
4 
I; 
s 


ec an ma. od 2 _” mou > BY: franld 


- 
yy em wWemeJS a> 


'Þ Lid written Degrees 
| the other column or in the other page, being the Com- 


the Pole, and Sun. The 
"of the Lat» ZS 


CHOSEN To Bar CIPO HT 


LY 


_ ES TS 


2 but the Sines themſelves take in 


of theſe. So if you would uſe the Sine of 919. 


| 38.in Gellibrend's Tables , ſeek the 20*. under gr. r : 
- | Buttake the Sine againſt it in the right hand page, viz. 


9999 88, theSine of 885. 40”, asalſo of 91%. 20, 


'CAP. IIL 


' Having the Latirude of the Place, the Dedlination and Ati: 


tude of the Sun ; to find the Hour and Azimuth. 


N the Triangle Z PS 


ſenting the Ze- 
Ger poken over head, 


e 


Compl. of the Ale. SP & 


the diſtance of the Sun 

# from the Pole , which in the Summer half year is the 
_ of the Declination : but in the Winter half 
yearis his Declination with 9o degrees added. Alfo 
the angle at P. is the hour, that arZ the Azimuth. 

Let the ſides veel tho EI, 
and the hour inquired. Add the fides : Be R. 
From gt os ſide op; 75.15 
-polite to t e, : 
7+ -—— _37-40 


To the Ar. Compl. of the Sines 8. 214-15 


of the ſides comprehending the _ H.S. 107.07 


'M 
redangle, Add the Sines of the — 
fum, and of the difference ; Halfthe Dif. 31:52 


um is the Co-ſine or Sine Compl. of half the inquired 


The 


% 


' The half fam of the Sines , wir 


9-96268 you will find to be the Sine . 

YT 66®, 35% whoſe Comp. 23% 25", 9.98032 
doubled 15 46%. 5*. This turned into 9.72249 
time is 3 hoursand 7 fnioutes from 19.9257 
Noon ; that is 7 min. before 9 or af- 9.96268 
ter 3. 


Note , That 15 degrees'make an hour, and 15 min, 
of adegree 1 mia. of time, 
For the Azimuth in this Example : 
the half ſum is the ſame : but another ** | = Fo 
fide being deducted ; there is another — 
difference. D, $4 


Half the ſum of the Sines, viz. 9.60290 .2139t 
is gþe Sine of 209. 37'. whoſe Compl. 66% .orz55 
2F. doubled is 1329. 46': which is the Azi» 9.9803: 
muth from the North part of the Meri- 8.9970 

19.2058 


main is 42*. 46". and lo many degrees the 9.60290 - 


$un was paſt the Eaft 
Weſt, at the time of 


| or ſhort ofthe 
char ation. 


= *D” g 
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CAP. IV. 
To find the Declination of a Plain, 


r.JN order to which, Take this Table 
- 2 of the Refrattion of the Sun in mi- 
nutes, corrected by the Parallax , as far 
8516%. alt. Theuſe is, Take the mi- 
nutes againſt the degrees, each out of his 
reſpective degree; have you his Alt. _ 
free from Refra&tion. Alfo it is not.-u- 
final ro make any Obſervation in this 


X 


\O 00 I 0 nr. Ws ws be I! 
4 
4 


aſe after Ten, or before Two', of the 10 
Clock, | 8 
2. Take 'a Board that hath aftrait $ 
fide. On a center in a Diam. parallel to 7 
that fide, and about half on inch or more 10] +F 
from it, deſcribe a ſemi-circle. Divide I1] ws 
Tinto two Quadrants: each Quadrant 12] 5s 
4 into 90 : and fubdivide it as you think _ 7 
' ft; Number- it with 10,' zo, 30,@s, 14] 5 
from each end of the Diam. to 96. Alſo is] 42 
it may be conyenient to number the de- 16 4 


-grees on either ſide of go, double: that 

at 80,. ſet 100: at 70, x10, c. The part withouc 
the ſemi-circle may be cut off. | "oP 
* 3- Apply the ſtcait fide to the Plane, -ſo as the ſuper- 
ficies thereof may be exaftly Horizontal or level. Hang 
a thred with a Plummet ſo as it may caſt a ſhadow ory 
the centre ; when the ſhadow is on the centre, mark 


' the degree cut by it in the fſemi-circle : Ar the ſame 


time let another. take the Altitude of the Sun with & 
Quadrant or other Inſtrument. | 

+. 4. Having found how many degrees. the Sun is ſhort 
he or Weſt point : Set off that point 
which is on the 'backward or forward reſpettive- 
ly rom the degree cut by the HOO; or pointz The 


/ 


point are the y_ of the Declination of the Plain: 

which is either 

that is on the Plain. ; | | 
5. It may be convenient in ſome caſes to ſer off the 

South point from the degree cut by the ſhadow, by 

the Comp!. of the Azimuth to 180: Then go degrees 

forward or backward will be the Eaſt or Welt point. 
Note, That inſtead of rhe ſemicircle divided on the 


ard , ic may be more convenient, P's leaſt for cars + 


riage) to have one ſo divided upon ſtiff paper,or-paper-- 
thy For then, any Board, having a ſtrait ſite, And 
a Line drawn.near and parallel to that fide, being: ap- 
plied to the Wall as above ; you may direct the ſhas. 
dow any where toward the middle of the ſaid ſtrait 


Yide. And at the time of obſervation of the Alr. of the 


Sun, make two pricks in the line of ſhadow, | the one 

iſtaht from the other as far as conveniently you can. 

T hen taking the Board from the Wall, joyn the ſaid 

ints in a line drawn ar full length : and apply the 
ntre of your ſemi-circle, in the point of interſe 


bf the line of ſhadow with. the parallel line on the - 


Board ; and the Diam. exa&tly on the ſaid 

fine- So the line of ſhadow will ſhew the degree to be 
uſed in every.r 8&5 in Paragy. 4. of this Chapter, 
Y ou may take two or more Obſervations; Butthen be 
(careful 0 apply the Azimuth each time to his proper 
degree in the ſemi-circle. | 


© Otherwiſe, 


u Board of about eight inches broad 
ed, Lacs femi-circle of abour ſeven al, ent 


diameter be-drawn and divided as above. Let a braks | 


. +Tndex about an inch broad be firted to tin upon a ptn 
I the Cettre, having a polne In the middle of che end, 

which may move round j 

mongſt thaw. 


juſt by git Diviſions or s- 


Lg 


"degrees intercepted between the Diam. and the (aff ; 


aſt or Weſt, -according to the point - 


—_— 
Que tr = i530 tt 4a =o =p = T6202 = "mw 


—— —_— 


ww 


* , by = £7 2 cv 


4 


PHE ETS 


t 


| 


1 
nt - 
he 
Yy 
*$ 
he 
If 
I 
nd 
P- 
a=, 
Ut. 
he 
ne 
n. 
id 
he 
Dil 
he - 
lel 
be 
er, 
be 
er 


(75) 


Let the end be as the Fi- | 

e in the Margin: the di- 

Iapce from A to B two in- | =o B 

ches at the leaſt. | 

From the point ſet a Fi- 

dacial line bedrawn thorough. 

the Centre,and near the point 

in the ſaid line, let there be 

a hole for a ſmall thread or 

latetring , hollowed nnder- 

neath for the knot of the ſaid | | | 

ſing bv 
»Fhx another Rule to thi | | 

about fix inches long, and " 

the breadth of the other, at a | 

right angle, a little behind the Centre, with ſcrews, 

re ordinary fight is fitred to the Index of a plain 
able. 

Placing it on the Centre, and the point at go ; Af 

a point in the top, which muſt be equidiſtane from 
ther end of the Diam. or from any two points there- 
in equidiſtant from the Center. Through this point 
drill a hole, and through it draw a fiducial line down 
to meet the other line. 

Let this Rule have a.notch in the fide near the bot- 
tom for a Plummet ro be hung from the top, whereby 
the Board may be placed Horizontal. 

Strain a ſtring through both the holes, and the Board 
being {o placed , turn the Index to the Sun , till the 
ſhadow-of the ftring fall inro the fiducial line of both 


| Rules: and the degree pointed, note as before, &'c. 
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CAP. V. 


To find what Alt.the Sun hath when be is due Eaft or Weſt. 


As the Sine of the Lar. « PIN 

To the Sine of the Sine of 52.20 Ar.Com. .no15r 
Suns Decl. Sineof 23.30 , 9.60070 

So the Radius Stne of 30.15 the Alt. 9.70221 
To the Sine of the Alt. 

So in the Lat, of 52%. 20", and Decl, 239. 30%. The 
Alt. is 309, 15/. ANY | 

And ſo for any other Lat. and Decl. If it be a fair 
Summers day,and you wait till the Suncometh to, thar 
Alr. The degree cut by the ſhadow is the Eaſt or, 
Welt point. 


CAF. YE 
The Declination of the Sun. 


THe Suns place in degrees and minutes for every day - 


at Noon is in all Ephimerides, and in ſome Alma« 
nacks yearly : From whence his diſtance from the next 
Zquinotal ' point being known; his Declination is 
found by this Canon: | 
As the Radius 
To the Sine of the Suns greateſt Decl. 239. zo”; 
_- the Sine of his diſtance from the next. Xquino- 
oint. 
” o the Sine of his Declination. | 
But m-caſe thoſe ſhould be wanting ; I have ſub- 
joyned Tables of his Declin. for every day at Noon 
& four years together, with the years over them as 
thev are in Sir Fonas Moore's new ſyſtem of the Mathe-" 
maticks : which will hold for ſome years forward. And 
for their further continuance I have adjoyned a Table 
ob Seconds , taken out of Mr. Wright's Corre@ion. of 
Errours in Navigation, by the help of which they 
may be rectified, ſo as to ſeryefor many years to come. 


- 


C A P.s 


£ 
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| CAP. VII 


"Tv find the Afcenſronal Difference , or the time of the 
Suns Rifing or Senting from Six. 


A® the Cotang. of Ms 
* the Lat. Cotang.of 52.20 Ar.Compl. 11241 
To the Tang, of Tang. of 23.30 9.63830 
the Suns Decl. 

$0 the Radius Sine of 34.17 
To the Sine of the Aſcenfonal Dif. 

Soin the Lat. of 522. 20”, and greateſt Deelination, 
the Aſcentional difference is 34*. 17'. which in time is 
25, 152, wherefore the cearli Hour-line i that of a 
.quarter before 4: and the lateſt a quarter after 8, which. 
ought to be on the Dials of that Lat. Except they be - 
made to half quarters or minutes, as fome Horizontal | 
Dals are.. 


9-T5O71 


L CAP. VIIL 


| The Horizontal Dial: 
AS the Radius 
Tothe Sineof the Lat. - | 
$o the Tons of the Hour in the Table following, - 
To the ang. of the Arches of the Hour-bne from. 
the Meridian. - | 
: Write the Sine of the Latitude, as is before direRed ; - 
and holding it under-the T angents of the hours, Add 
them in a Column againſt their own hours. Seek them 


| orthe neareſt among the Tangents ; the Degrees and 
and Minures anſwering are the fatd Arches or Arks of 


the Plane : which ſet down-in another-Column, every 
one againft his own Tang. -. 

"Draw a line on the Plain for the Meridian or hour 
of -12, and the Subſtylar: - In ic chooſe a Centre; out 


of which deſcribe-an occult Circle , in which- ſet off © 


the ſaid Arks of the Plain from the Mrridian on either 
e'ide: which, may be done by a line of Chords, cor a - 
_ 7 3 - . + - Protraftor « 


- - 


Protra@or; (theſe Dials being 
for the moſt part ſmall) or 
\ by a ſmall Diagonal Scale as 
is before ſhewn. Lines drawn 
from the. Center through theſe 
points ſhall be the hour-lines. 


The hour-line of 6 crofleth- - 
the Meridian in the Centre at- 


Tight angles. And the hour- 
lings before 6 in the-Morning, 


and. afrer's in the Evening. 


may' be ſupplied, by continu- 


ing their oppoſue* hour-lines 
beyond the. Center to, the 0-. 


ther ſide, 
The Style muſt. be put up 


in the Center over the Merj- - 


ridian at an angle equal tothe 
Lat. of the place. ; 
Theſe are commonly 'made 


in Braſs: and the ſtyle.is a. 


Braſs plate: which being of 


two edges. caſt the . ſhadow, 
each .on the. hours next it. 
So the Dial is in two parts 
ſeparated by a ſpacg.cqual to 
the thickneſs of the Style. But 
note that the ſhadow is caſt 


upon the continued lines be-. 


fore and after 6, from the.op- 
poſite edg, of the Style,where- 
of care muſt be taken. 


The. Dials. following are 


{uppoſed to be. mage upon - 
Board or Plank with Lead. 
and.Qy], and to be.fixed after. 
they are made. . The Style a. 


round Iron rod, It. 


'( 78) 


I ATABLE 
Of the. equal Diſftancul 


a _—_— thickneſs, The. 
0 


OO —_ 


of the Hours -in 
 _ and Minutes : 
rom 12, for the He 
r:yontal and- Verti- 
cal Dials : from. 6 
for the Eaft and fi 
Dials, being the An- 

' gles at the Pole, 


12 @:. 
*». | 3 » 45 

X.  & 30} X. 

I1 * T5} ® 
IT.I JIF ., © | 75-1 
» [25 ..26 
- X 22. 30 
26, 15 


In 


— os ror” Wwe Jt 


Son one der 9 She ener. 


£882.90 XxX : 


| £6:-hang them ſo as a ſmall gale may turn 
| ceffively to the Sun : otherwiſe they may be drawn from 


6 79) 
- Tt is beſt to Prime them on both ſides togither' and 

the ſides ſuc» 
the exaftneſs, to which they ought to be made. Paint 
them thrice. 
| CAP.-IX 


+ The Eaft and Weſt Dial. - 


Tere is no difference 'in the making of thefe two: 
The Hour-line of 6 is the Subſtylar *: which muſt 
of the AquinoRial-line of the Plain at right angles. 

This Line muſt be drawn at . full length : and the 

ſhape of the Djal ought to be an Oblong rather than & 
juſt Square.. 
* The Hour-points may be prickt in the AquinoQial 
Line front the- Natural Tangents of the- Hours-in the 
Table,- taken from a Logon Scale : on either fide 
'from 6: wx. on the upper ſideaccording to the Aſcens 
 flonal difference : on the lower fide to 11, or r. : They 
are ſeldom pur on further, tor the great diſtance of the 
other quarters, and 12. cannot be pur en. | 

If the Natural Tangents be wanting, they gay be 
found in the Table of Log, Numbers, as is before. dire- 
Red for the Nat. Sines. 

' The Style muſt be Parallel- to the.Subſtyl. The 

height, in'this caſe,. as the Tang. of 45 viz. 10: Which 

is alſo the diſtance of 9 and 3 from the Subſtyl, The 

Hour-lines are all Parallel to the hour of 6, and ſo to 
one another ; the AquinoGtial-line cutting themall in 
| the middle. - 

This Line muſt be croſſed ſomewhere by an occult 
line at an angle equal to the-Lat. : whieh' in the fixing 
muſt be a Perpendicular or Plamb-line ; (ic pointing 
to the Zenith, from whence the AquinoQial is di- 
ſtant according to thar angle ) : by means whereof the 


KquinoQiial-line of the Plain will be adjuſted to. the 
bh E. 


(80) 
© Ffthe Plain be 2 fixed Plain, this Vertical , Perc. 
icularor Phamb-line mult be firſt -drawn þy help. 

of a Thread and Plummet : and then che: inottial- 
line at che faid angle, and then the Subſtyl. and the 
- other Hour-lines as before. 

Bur in large Plains, To proportion the diſtance of 
the Hour-lines, and the Style, to the Plain : 

As the ſum of the Nat. Tangents of 75*, and of the 
Aſcenſional difference, 
- Fothelength of the Aquino. line in Inches ; 
So the Nar. Tang. of the Aſcen. difference - 

To the diftance of the Hour-point of 6 from the 


upper end of rhe line. 

And fo is to 

To the height of the Style. 

- In the Lat: abovena- 44.135 Ar. l. $:35520 
med : The Nar.Tang;of 42. , "Y ; hon 
the Aſcen..diff, is 6.817. 6,817 $3359 


Thar of 752. 99.32. The 69294. 
| any Lecce &- 4... 9394 

qumoR. line of the Plain ,, 12 Ar. Compl. $. 

within the border be 32 - qa wh ng 4 ot 

_—_ COIN of T0, T- 

the Hour-point of 6 from "Q&e27 

the upperend of the faid 7**F -b6035; 


Line will be 4.94 inches : And the height of the Seyle | | 


and diſtance of the third hour 7.25 in. Then, 
As the Tang. of 45. 
To the height of the Style ; 


So the Tang. of the Hours in the Table belonging to 4 + 


this Plain; | | 
To their diftance from the Subſty]l. Which: gather 


 Intoa Table as isdirected in the Horizont. Diat. 
The farcher Hours from the Subſty]. ought to be 


Jonger than the nearer : Or the Style of a ſufficient” 
kength : leſt the ſhadow thereof at ſome time or other - 


of the Day or Year goeth off the Plain, 'T his Dia 


guſt be ſet in the Plain of the Meridian, CAP, 


| 


A 
= — 


pl 


of 
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gl 

| 


- 
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CAP. X 
-, .The Prime Vertical, or full South upright Plain. 


Lacing the Dial, as it muſt be fixt, or if it be fixt; 
Draw a Vertical Line. for the Meridian, or Hour 
of. 12, and the Subſtylar. Toward the. upper part 
chooſe a Centre, where croſs the ſaid Line at right an» 
gles with the Hour-line of 6, 
As the Radius. 
© To the Cofine of the Lat. ; 
$0 the Tang. of the hour in the Table ; 
»To the T abg. of the Hour-line from the Meridian,” 
Which having gathered inco a Table ; out of the 
Centre deſcribe an occult Semicirle, and inſcribe theſe 
Arches (as you will be direed in the next) from the 


- I Meridian on either fide. 


The Style muſt be put up in the Center over the 
Merid. at an angl. equal to the Compl. of _ the Lat. 
hich you will haye large and plain DireQions 
ard. 


CAP. XI. 


The Fertical Decliner, or the upright Declinmg Plain ; 
| - = The South face. 


© 4 


| 1N making this moſt uſeful Dial, after the Declins- 


tion found , 


r, We enquire the Inclination of the Merid. of the 
| Plain to that of the place. 
> As the Sine of the Lat. 

', FTothe Radins ; 

Sothe Tang. of the Plains Declination ; 
- To the Feng, of the Indifation of the Meri- 


1 dians. Which aſſigns the place of the Subſtyl. among 


Hours. 


The height of the Pole above the Plain. 


| (82) 4 
As the Radius oh al 
To the Cofine of the Lat. ow! 
v0 the Coſine of the Decl. | ts 
To the Sine of the faid height, which is the height | 
of the Style aboye the Subſtylar. k 
3. The Diſtance ofthe Subſtyl. from Of 8 
the Merid, « | 48.45 | T 
" As the Radius Xx | 450 T 
* To theSine of the Declination » | 41-15 | 
So the Cotang, of the Lat. x1 37.30 | C 
To the Tang. of the diſtance; . {4.13345 | 
Look. into the Table of Hours for [x | 30.0 | 
erticat Dlals,, If the Inclication of | . | 26.5 -] y 
Meridiaos be any of the Degrees and [12 22.30 '| 
Minutes in the Table ; whether whole - | . | 18.45 | 7; 
Hour,half, or quarter : write the figure | x | 15.0 
or. mark thereof reſpeRtively in the | . | 11.15. } 
middle of a balf heer of Paper,near the [11] 7.30 
left hand fide,in a narrow Column :and |. f 345" Tx 
write againſt it Mer. Subſty!. Then fill | x JMerSub. | | 
up the Column upwart! and downward |. | 3.45 | } 
with the Hours, Halves and Quarters, |1o} 7.30 q 
as they ſtand in.che Table ro fix Hours | . | r1.ig | |} 
each : with this Direion, If the De- \{x|] 150 | , 
clination be Eaſt; place the Morning | . | 18.45, | , 
Hours: Tf. Welſh: the Ey Hours:'| p | 2143+ | | | 
_— _ As eng ay: {26x75 |\ 
where t $@n the | x | go0- | ; 
ro, he Deel be Eaſt, £ «1 3345] 3 
In another Column againſt the Quar- |8| 37.430 & * 
ters above and below Mer.Subſtyl. write | . | 41-15 | \ 
3-45 : againſt the next 7.30, andſothe. | x | 45.0 
© .AqS L this Table ; are the - 14. 06 | 
angles at the Pole. Ks 1 | 


' 


Tfthe Incl. falls not on a —_ Set 
down Mer. Subſt. as before, In the mid- 
dle: and continue the between 
which it falls, eevoneh; and downward 
tofix Hours,in ſuch a narrow Column. 
. Take the quarter in the Table of 
Nours next leſs than the Incl. out of 
the ſaid Incl. The Remain ſer aga 
the ſaid quarter in another Column. 
4 Then take the Remain out of 3.45 ; 
This Remain Set againſt the quarrer on 
F.Cher fide of Mer. Subſt. in the ſaid 

umn 


 Bya contingal addition of 39.45". to 
theſe Remains , make up each row to- 
wards 96. not above : Theſe are the 


' | angles at the Pole. Sec the ſecond Ex- 


ample, where the Incl. is between three 
2 two; and Three : the 


thrice above and thrice below : So you 
have the four firſt quarters on each fide. 
Then to the ' firſt add 15 degrees (for 
the minutes alter not) : then. to the ſe- 
cond, and ſo to the reft : which you 
may do by Inſpeftion. So have you 
two Honrs on each fide. Then begi 

again, Add 3o degrees to the firſt, 

continue your Addition .of 3o in 
arder, till it amounts to go, not above. 

is fo eafic, 85 you may account ic 
Salt as you can write, | 


| 


1n the continual Addition of 3.45, ; 
your work thus: Add only : 


Having the angles at the Pole 

As the Radius ; : 
To the Sine of the height of the Style; 

Sothe.T ang. of the angle at the Pole 


"To the T ang, of the Arks of 'the- Plain from the 


Subſtyl. to the Hour-points. Toattain which , Take 

the courſe direRted in the Horizontal Dia), by writing 
the Sine of the height, &'c. | 

Set down the Tangents, every one againſt his own 

> in another Column. | 

a fourth ſet down the degrees and minutes an- 

ſwering theſe Tangents ; Theſe are the Arks of the 


In order to the finding the Chords belonging to theſe 


Arks ; in a fifth Column ſet down the halves of theſe 

Arks. Ifthe degrees be odd, ſet down the leſs half, 

and add 6 to the place of Tens in the minutes, and then 

halve them. | | 
If the minutes of the whole be odd; note it in the 

half by annexing 5 at the right hand of the minutes. - 
In a fixth, the Chords to the Semidiam. 5. 


In ſeventh, the ſaid Chords multiplied to any other || 
Semidiam. according to the largeneſs of the Plain, and || 


as you haye uſe of them. 
Ex. Ofa plain declining Eaſt 129. 45". Lat.52%20,, 
Sine of 52 20 Ar. Compl. .norftk 
Tang. of 122.. 45 9.3546 
Tang. of IF . 57 Incl, Mer. 9.45615 
Cofine of $2 |. 20 | 9.78609, 
Cofſine of I2 . 45 9.98916. 
Sine of 36. 35+ Height of the Pole. 9.7755. 
Sine of 12 . 45 9.34380 
Co-Tang. of x52. 20 9.88759 


Tang. of *9. 40 Dif. of Suof, 9.23139 


r= 


ES Eo Emma. 


Part of the Table on each fide the Subſtyl 


Hour. [42.Pol. Tangent 5.) Ark. PL. PLH. A Ark/Co. for 5.\Forother. 
FT, | 3442 [9.61561] 23.26 [17.13 | 1:9452 
2x | 30.57 j9 55316] 19:46 | 9.50 7.7078 
. [27-12 !9.48615] 17.02 | 8.31 | 1.4810] 
X pen 9.412511 14-30 | 7.15 1.2620 
wn l | * 19.42 )9.32919| 12.03 | 6.015 I.0495 
41> [35-57 9323131] 9.49 | 4-50 | $426 
an. |} * | 73-12 9-TIo12} 7.21 | 3.405}. 5.6409 
the (|'® | $27 8:94715] 5.04 | 2,32 | | 4420] 
= 4.42 $:69020 2.49 | 1245 22457 
ef [11 | -0-57:7-99489] 0.34 | 0.17 | 0494 | 
eſs | [Mer Subftyl.| | | | 
alf, 7% 2.48 (8.46467 I.40 | 0.50 | .I454 . 
hen | 1. 6.33 3, 83526] 3-56 | 1.58 | $3432 k 
If + 110.18 [9.03468] 6.11 3.055] +F393 p 
the | #10 | 14-03 f9,17363] 8.29 | 4-145 7395 
J} +» 117.48 [9 .28184] 10.50 | 5.25 |: +9449 
I} [21:33 '9:37176| 13-15 |. 6.375] 1.1536) 
hee Tf. + [25-18 [9.44983] 15-44 | 7:52 | 1.3687 ; 
nd | 9. | 29-93 195.1989] 18.19 | 9.095 r.5916 
j » | 32:48 9:53444 21-0T jI0.305] 1.8237] 
of (}-2 | 36:23 9Fge 23:70 11.55 | 2:0649 
eV; | 1s Drew this Dial. OE 
= "Placing it as'it muſt be fixt,, Draw a Vettical or 
| Plumb-line in or near the middle: (if the Dec], were 
5g leave moſt ſpace 'on the Subſtyl, fide) for the 


kd 


int Tor the Cen- 


ED 


15 
Line neart eto chooks a po 
Is, tte: And draw om of -it, at * 6 Lig a Sem: 
bo = the otras 
. 5 cif fp Apt abſtyl: from the Mer 
the'Dect. being Eaſt (but if 
re) brow it at fill length chrough the 


pr point. 


ſ poſe this midi, 5 _ The com 4s 4 

the W is always t ith 

the Fave api ie Sabſty]. from the Merid.) is 8, 

Fond warned af feScale (he laſt fries 
982 raken oil £ e [- e 

en caps 4 ed low - in the: aj Arch. on the 

hand of the Mi 2 DM FOG, 5B through which g 

d 


the Centre, the y).myſt. 
From this poitkt ſet off cke Chords, mult lied relon 
Ts in the'ſa Arch on either fide. 1 the Chard 
exceed: not 1.3 nn 5 it 4s db - we - Pot ror tay 
reater F gn 5 as 
ny of the fai nces pally to tea loch, s Line from 
e Centre, be ir = bears 8nd Pre QF accaunt them, 
To, 20, 30, & - F- Chord is above x0, aa, 
O, fc. ; Take eth _ he Scale, and ſar it down 
1 int which it Exceeds : and 


RT _ — Ss mr S6oT ESPOA4CtMM 


hapter. 
nd, fives, 4s Bk Lin 
There ought to be-no —_ SD the Hort 
zont. Line that croſſech. the . Merid. at right les in 


he Ceater, h faces of Plains | 
ſome TOs tbe Subly] fe yo beyond it : But 
Gere eng hvac boxder at the'top , and the Se 
al es Vic ET | 
cos Re” i OPF es. "Be take a 7 
T of the appeal 7 
fn, pen ey of 45: He 


Sax pla ks 
he Reg ins, add to half Ark on that fic 
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wants : Seck the Chord, multiply it, (if there be cauſe ) 
and ſer it off from the Subſt. as before. If more be 
wanting, Take the difference of the laſt,. and laſt ſaye 
one, On the Subſty]. fide : Add frto the laſt Sum, and 
find che Chord, &'. And ſo proceed by taking the 
difference berween the two next, adding it co the laſt, 
and finding the Chord, till all be ſupplied. _ | 
ering put on the points , -you may deſcribe the 
___- w affo two Lines panelled to the border; 
teinmoſt for the half hours, che other for the quar- ' 
| mmmoenc horeeey WU Semi-circle f ch 
ou may celcrive a large Semi-circie out of the 
Centre for the whole Hour-lines. If the Declination 
bo as it cauſed you to ſet the Merid, near one 
: be an Arch greater than a Qyadrant, or as 
far as the 4 Fx between the Merid. and the bot- 
Ger: and Draw a Line from the end thereof parallel 
tothe Merid. up to the above-mentioned Horizont, - 
line. Alſo crofs the Subſty]. in the Center at right An- 
"Ges with a ſhort Line. 
© Peirce the Centre perpendicular to the Plain with a 
Taperi T” till rhe Dian of the tole be equal to 
the breadth of your Hour-line. Fill the hole with a 
round Peg; that may be about a quarter of an. inch a- 
boye the Plain : and thereon hang a fine T hread or 
Lute-ſtring by a nooſe fo large, as it may turn round' 
ohithe Peg. Stretch this ſtring juſt over. the Hour- 
nt | points; and with a pair of dividing Compaſſes opened 
o& | tothe breath of the Hour-line, make two pricks near 
the border, intercepting the Thread juſt in the middle, 
xd Guare to the ſaid T hread. 


” BEST REES PEEESY ESASTS 55 


"j 


o 4 
" 


© 


hen laying a Rule to the Peg and the point anſwer- 
; Draw the Line from the Semi-circle to the bor- 
tet for the whole Hours: but for the halves and quar- 
«rs only from their reſpeiveLines, and ſo go round, 
'Theatura the Rule the other way, and applying it to 
the anſwering point, draw the other fide of the Line 

| the ame manner: Then fill it with ſome o—_ p 
? I 2 
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CAP. XIl. 


| Th find what Hours the Sun ſhineth on the North face 
of any upright Plain.. 2 


7, JF the face be dire&t North; , , 
As the Tang. of Tang. 53.20 Ar.Com. 9.88759. 


the Lar; Tang..23.30 9.63830 'S 
. To the Tang. of the Cof. 70.2 9.52599 | 
" Suns greateſt Dectination ; 4 FR a4 W 
So the Radius, Ks 
To the Cofine of the hour from the Merid. in which. 
the Sun is due Eaſt or Weſt. | 


In the Lat. of 52% 20”. the time is 18. after 7 in the 
Morning, and as many before 5 in the Evening. The 
hours before, and the Evening hours after 
muſt be'on the Plain: | 
. If the Plain declines :- 


As the' Cotang; of the Suns greateſt Declination + 


To the Cotang.of the Lat. ; bo. 
. So the Cofine of Cotang. 23.30 Ar.Compl. 9.63830. 
the Inclination of the Me- Corang. 52.20 g&:88759 
ridians, Cofine 15.579 9.9829. 
- To the. Coſine of an Cofine 71.10 9.50884 
A 3 {| Which addedto that of the Inclination ; 
The. Sum turned into time is the hour and 'min. 
from Noon, in which the Sun leaves che Plain 
before Noon or comes on it after Noon ( as the 
Plain _ the Eaſt or Weſt) for the fewer hours: , 
Lhe di ce is the time, as above, for the more 
hours. . T he Morning hours before, and the Eyening' | 
hoursafter, muſt'be onthe Plain. ua 
-Inthe Example of the Plain beforementioned, The. 
'Decl. of the - South face being toward the Eaſt; The 


North face is toward the'Weſt : Therefore the more. | 


hours are after Noon. The Sum is. 87*. 07%. The. 
Sun in the longeſt day leayes the Plain 12/. AB." 


4 


; 
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the Morning : The difference is 55%. 13*: Therefore he 
comes on it again 19%, before 4 after Noon. Where- 
fore the Hour-line of 6 and all before muſt be on one 
fider and a quarter before 4, and all after on the other. 
3. If the Declinatior of the Plain be greater than 
the Amplitude in the greateſt Declinarion : The Sun 
ſhines on the Plain only before Noon, or only after 
Noon-reſpeQively- The Amplitude is the 4 
in Degrees ad Minutes of the Horizon, of the Sun's 
Riſing or Setting from the Eaſt or Weſt poines: and 
is thus found | | 


As the Cofine of Cofine $3.20 Ar. Compl, .21591 
the Lar. 4 _ - 


Sine of 23.30 . 9.600 
To the Radius; Sine of 40.44 Amt. 9.81467 
$6 the Sine of the Sun's -Decl. 

To the Sine of the Ampl. So-in the Lat. of 529.20". 
and greateſt Decl. The Ampl. is 40*. 44'. 

In theſe North faces the Style poiarsupward. In a 
direct North Plain , Draw firſt an occult or obſcure 
Vertical Linethrough the middle of the Plain; for the 
Merid. and Subſtyl. Croſs it at right Angles, lower” 
than the middle, with the Hour-line of 6: The inter- 
ſeRion is the Centre. The Hour-lines are dtawn as 


inthe South face. The hours, that fall below: s, muſt 


be drawn from their oppoſite Lines,. continued beyond” 
the Centre, as in the Horizont. Dial. 

The Morning hours are on the right hand of the 
Meridian, when the Dial is. placed as fixe: The Eve- 


ning on the left, 
h the North-eaſt ſaces-, the After-noon- hours in 


"the Table of hours muſt be fer above and beneath Mer; 


' and {6 continued npward/and\ downward; and. 
the Subſty). on the- right ttand of the- Meridian, when 
the Dial is placed, as above. In the Nort faces; - 
the contrary, in bath reſpects, 4 


_ the Subſty). fide, - and care+ muſt be cakvg-c0:leave 


fufkcient ſpace for the hours that fall below the Centre. 
I 3. Whea - 


(99 )* 
When the Declination of - the: Phan -exceeds:+ the» 


eateſtAmpl. ; The inſide of the border may be the; | of 
Meridjan, | | ſe 
| di 
CAP. XIII 
Direftions for great Decliners. Irv 
IN both faces of theſe hr Plains, the.greater the: h 
© Decl. is ; the nearer the Hour-lines fall together. 


here they fall fo near together , as you can ſcarce: 
di pk them 3 It is beſt to leave out the Centre. 
Wherefore Draw the Dial at large upon Paper or- 
Paftbard : If it be for a ſmall Dial, (as in a Pain of- 
Glaſs) Set off alſothe Style,according to its: due height, . 
on.one fide of the Subſty]. So you may cut our. as much! 
ergo ina Square or Oblong, as will fit your deſigns 
d prick it down-'upon your Plain, and ſet the Styles 
- upat the heights anſwering the part cut off, without 
mare trouble, than to draw an occult Line parallel to 
the,Merid, in any poce convenient, (before you cnt it” 
on for the due placing thereofy- {ng 
ut-for a large Plain, Ir is Keſt to Draw the Dial: 
by two Tangent Liney,- as followeth. 
In your,-Jarge draught above-mentioned you may, 
omit molt of the inward hours, and the trouble be. 
 Jonging to them, more than the Tangents of the Arks, 
ofthe Plain. 
Deſcribe a ſmall Square, the ſide parallel ro the Mes: 
rid; in a convenient place in your Draught; which: 
y contain. all - or. moſt of the Hour-lines and the 


L 
Let the large Draught.be ABD E. (Fig. IV.) The 
py Square G HD F. Within hae hall Lia 


2» < <2. 4 52 


th. 


- Bo Bo OS 27 Hey = = wt, 


w. two parallel Lines Perpendicular to the. Subſtyl. . 
as they croſoall the Hour- yet be diſtant one, - 


the.other,, as far as the Square will pexmir, vit. . 
WR: 
Mealure-. PF 


- 


3 
p 


= 


p43 5 


- 
—_—y 


, 
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- Meaſure the fide of the ſmall Square,' andthe length 
of the Subſtyl]. from the Centre to the points of Inter= 
ſion with both theſe Lines. Theſe lengths are Semi. 
diameters, and the croſs Lines Tangents to them. 


Meaſure alſo the neareſt diſtance of the point of Tn- 


. | rerſeion of the Semidiam. and Tang. . furtheſt from 
, qN wil from each ſtde of the Square next to it, as. 


NI and LI. 


Example. 

Lat. 529.207. Decl.Weſt 82.30%, The fide of the ſmall. 
$q. 8 in. .4 The Semi-diameters CI and CM 1x7 in. 
a2and 12 in. .16 Diſt. of I from FD,v.LI 3 in. 
46, the Diſt. thereof from H D, viz. NI 2 in.. The 
Side of the Plain, whereon the Dial is to be drawn, 
within the border , ſuppoſed” a are 32 Inches. 
Asthe fide of the little Square, to the fide of your Plain ; 
.$o the length CI to the larger Semi-diamAf your 
Plain. And,'So the length CM to the leſs Semi- 
\ diam. of your Plain. And, So the Diſtances LI 
and __ to their anſwering reſpe&ive Diſtances in, 

Plain. 
"To find which the neareſt way ; Take the diffe- 
rence of - the Eogs. of 8.4 and 32. vir. .58087 and; 
add it to the” of the third Numbers ; the 
Sum fhall 7e length of the Lines belongi 
to your Plain ,” according to the 6th Dire&fon 


6:24. The Semi-diam. CI will be 65.53. Semi-- 


'{iiam. CM 46-32 . The diſtance LI 13.18: And the 


diſtance N-I 7.62 . Alſo the difference of the Semi-. 
Clameters, viz. The LineM I is 19.21 inch. 


+ Coming now to your Plain : Fix the. Point I ac- 
cording to -his own Diſtances ; wherein there is no- 


xo xed-of :cxactnels. q 


£3 0 


Through 
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Through it Draw an occult” Vertical anſwering to 
KL. Ourtof þ ava Cenrre, and as large a Semidiam, 
as the Plain will bear, Deſcribe an occult Arch of a 
Circlefcom the Vertical on both ſides. - nay 
the diſtance of. the S L. from ex Meridian ; 


a 9 pony ugh 1 adit | 


point, | Fri the other 


- fide of the TEC to nor up a right Angle. Draw 4 y 


a Line ar full length through this point and the Cenrre 
I : Ir ſhall be rhe greater © of the two Tangents. 

From I ſet off the difference of the Semi-diameters 
in the SubſtyE romard the-Centze of the Dial to M, 
bt ogg this paint draw the leſs Tang, parallel. ro the 


As the aftby dy of 45 
- Tothe of each. Semidiam. ; 
So the Top of the Ark of the Plain 
To his ive diſtance of the Hour-point ws 


nd, - 
of, the heig of the Style 
Qive hes bove ” Subſtyl. 


Pn hl you written Log. of - each Semidiam. Tothe 
Taogrnta of the Arks of the ol: AD camp hom 
&f accordi [« Irection, 

Tc gathered theſe. ſe. Diſtances Columns 4+, 
their + goes oTing | RT; from the 

. In, their praper La Liu. .and jopn the 

po with Lines eonginuing beyond: the poins. 

to ers. 

,» Magn: or racer cole agqhe a Am _ 
heights aſſigned ; or rather: er point in, the, 
Subſtyl. 'nearer to the PE Eh hetejn an- 
ering, by the leogech of the Sembdjam. to-it and. (ct 


it conlingly. 

The DireCtions- of Mr. Gunter , concerning 
great Decliners being very ſhort, I have made them as 
- Dainastcan; . and by the help of the Diagram, = 


theſs- 


| 


ap abtain wich. carch eaſe and ſpeed by | 


A. 
LC 


«a OA 


| 


NS Q 


—_— y 


_ 


PEE BEET ARS 


” 


hoſe. 


A 


| 
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are freed from the difficulty , which without it would 
have attended them. 


CAP. XIV... 


' Bireflions in putting up the Style in Dials that have 


' their Centres on the Plain. 


Tis depending on the. Solution of a right-line Tri- 
angle ; It will not be amyzſs to premiſe the uſual 
Canons, whereby it is reſolved. Noting firſt, That ' 
'1, In every right-line Triangle, the three Angles 
are equal to two right ones or 180 degrees. T heretore 
if one Angle be known, the Sum of the other two is 
known, and = _ Trot yr try = 
:2, In a'right-ang riangle, the right e beirg 
90* 3 The other two are Complements , = of the 
_ Therefore if one be known, the other is alſo - 
wn. 0 
3. The greater ſide is always oppoſite to the greate 
Angle » and onthe contrary, 


- 


Prop. 1. 
In a right-angled Triangle : If you make cither fide 
ue the righe Hog the Radius ; The other is the 
ang. of his oppoſite Angle. Therefore, 
As the T ang. of 459. 
Fo the known fide ; 
Sothe Tang.of the Angle 0 
To the inquired fide. 


Prop. %. 
n 2, right-angled Triang| 


ppoſice to the inquired ſide 


| e ; If you make-the. fide 
te val I right Rx _y pms + The' other 
aret 1nes OL ther © te Angles. Therefore, 
"As the Radius " 
To his oppoſite. fide ; 


b 


[3-1 


$q the Sine of either of the other Angles 
' To his oppoſite fide. | 
A Prop. 3. 


(94) 
Prop. 3. 
In any Triangle : The fides are proportional to the 


Sines of their oppoſite Atples. Therefore, the Angles 
—————— ; p 


wn: 
As the Sine of an le given 
To the Y 208 a 
.So the Sine of either of the other Angles 
fg Forks aey 4p Angle oppoſite ts either 
ving ewo an e re £0 eit 
am ; The oth be found , and the 


bl 
Prop. "I 


_In any Triangle : Having two fides, and the A 
| by chem; To findthe other two. 


To | 
Sothe Tang. ofha the Sam of the unknown Angles 1 


To the T ang. of half their difference. 


The Sum of che half Sum and half difference is the | 


greater Angle : arid their difference is the lefs. Having 
all the Angles ; the third fide may be tound by the 


| Prop. 5. 
Haviog the three fides 3 to find the Angles. 
As the Baſe, the greater fide, | 
To the Sum of the other fides ; 
the difference of the other fades 
- \ Fo a fourth Number: which being taken out of 
. the. Baſe; the Perpendicular will fall on che middle of 
the Remainer. So you have wt T 
gles: in each two fides known, and op- 
poſite to one of them : from whence the other 
and the hird fide may be found by the ſecond pare of 
TWP. 3. 
A 


 _ wm '* $5 Fr roy 


> 


' | aca gy 5 manner of finding the 


Fee 


Hour and Azimut before deliyered. 
From half-the Sum of the three des DeduRt each 


| fide Lwondly, 


REES 


the Sople. 
'E FFI na eahe thereof : Protrat that 
Angle, and let one end of the Style he turned, as rear 
FY0U 0A, to IK This turned part mulſt not be full ſo 
Dial is thick. Lec ic ſomewhat tapering 
Wit a$ rew at the end : and a Nut fitted to jt, to 
let in to the back of the Dial. Let the other end be 


Funges to a'bluat paint. 
or the due length of che bo 200, as relating to 


"6 Hour : Take the length of ne 
fi P. 

Firrtevr's FL & Ke ls Meh 

ex tothe tenth cr per (which is fuſſi- 

a hls caſe) and note the Angle at the Pole be- 


of the atthe Pgle ; 


of the Style 


| fa fiſt 

T the $ being ſhorteſt i the 

pt T- Ds _ on.the Sour fc 
t 

© nprighe great Summer 


239 zo” to "this Ange The um i «fv 


As 


' As the Coſine of 239. zo", 
To the Sine of the ſecond Angle ; 
So.the lengch of the Hour-line - 
To the length of the Style. | 
'- -Nete, If the Sun be beneath the Horizon at the hour 
belong __—_— longeſt Hour-line ; Find the Declina- 
tion of the Sun anſwering the Aſcenſional difference 
of the Gaid hour, by a converſe of the Canon , Cas. 7. 
go. As the Radius, 'To the Sine of the Aſcenſional 


_ * Sothe Cotang,of the Lat.To the Tang,of the Declin. | 


This Declination uſe in way reſpe&t, as you are dire- 

Red to uſe the greateſt; 'and you 

yet ſufficient length of the Style. 

3. Afiigna pointiin the Subſtyl. at a convenient d{- 

ſtance from the border, wherein to fix a Supporter: 

Then by Prop. 1 | 

. As the Tang. of 450... - ; 2442 
 Tothe length of the Subſtyl from the Center to- 


ahis pditit; | ; 

, - - 'To'the kngth'of the Supporter. - To which muſt 

be allowed more for- the greater part of the Eye, or 

hole, in which the ſtyle :muſt reſt: (which may be 

ipeniuc Oral) Alfo muſt ! be allowed at- the -othet 
near-as much as the thickneſs of the'Platik; for 


fixing it. The part to be driven ints the Dial let: be - 


ſquare, ſtrovp, and w lictle” tapering, but not to a point: 
with : ſhoulder above it, for the riving it: Lerit-be 
made of good Iron, ſomewhat ſlender: toward the Eye; 
thar jt von wreſted any way for the due ad- 

Ws, ol | $7 T4 


tyle on each fide, which may poine ftrair- ont at the 
turned end; © | 1) >.” 2 Rn 


ic near to its depth. Put the ſtyle through it,and fink the" 
eurned end into his place at the Centre, cill he rnd 


-— 


ſhall have a ſhorter, 


—_— 


wor raze a chort/Line in the widdle of the | 


5. Havi 'plerced a hole for the ſup rter; Drive . 


2 KF a_ = 


©S © - 


£2 RCP POT mg rm WO OGOIDRDC=mNt = © 


S 


= 


\"BREBG 55 . 


TORE EESATS m- 
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02 befofe-mentioned fit exaQtly to the ſhort Line; 


reed to be drawn through the Centre Perpendicu- 
hr to the Subſtyl. Cap. rr. _ 
6. But to ym 1t-to the true height and place 
Take the juft length of it from the Centre. Then 
Prop.. >. 
As the Radius | 
To the length of the Style ; 
So the Cofine of the height 
To the diſtance of the print in the Subſty]. from 
the Centre, perperidicula! under the end of the 
Style. And, 
So the Sine of the height 
LE, the diſtance of the end of the Style from the 
t, _ 
| I” the largeſt Arch of the Plain, fer off at 2 
convenient equal diſtance two points, from the poinr 


| of interſeion with the Sidſtyl. 


$. lt the Style be ſo placed, That the end thereof, 


þor (where the Style is long) a point marked in the 


middle of the upper fide thereof, (near Perpendicular 
to the ſaid point of interſeCtion) be ſer at an equal di- 
ſtance from rhieſe two points : and the end of the Style 
be kept at his due diſtar.ce from the point in the Sub- 
Rl. right 'under It (either by driving or bending the 
Supporter, or both as you ſee cauſe) It ſhall berruly 
placed, Then skrew on the Nur, but nottoo hard. 

* 9. In ſome Dials (North-faces eſpecially)che Srylc 
ited to the due length, may reach beyond the Plain. 
If for the ſerring the Style to the juſt height, you 
would find the diſtance of the end of ir from a point 
 faken near the end of the Subſtylar. The hagch of 
| Style -and {prey L, the on poi om the 
entre, are two fides of a Triangle, 2 
known Angle, viz. the height of the Selle So the 

of the other two Angles being known; B . 


4+ 
you may find both theſe Angles: And by | ns 
Khir Aide, which is the _ ſoughe. Fur it is 


placed 


(99) 
placed beſt over the Subſtyl. by marking a point j 
the rop of the Style, and proceeding accordi ge the 
former DireCion. - 


CAP. XV. 


To find the Altitude of the Sun at every Hour in any 
Day in the Tear. * . 


I. JF the Sun be in the Aquator, 
Wy As the Radius X + af 
To the Coline of the Latitude ; 
So the Cofine of the Hour from the Meridian 
To the Sine of the Altitude, | 


* 2. Tf the Sun hath Declination ; the Meridian AL 
titude, will be found by the Declinatjon. 
If. che Hqurbe fix: 
As the Radius , 
- To theSine of the Larirude, 
. $0 the Sine-of the-Declination 
To the Sine of the Altitude. 


3- If the Hour be neither twelve nor fix : 


As the Cofine of the Hour from the Meridian 
Tothe Radius ; 
Fo the Tangent of the Lat. 
 _Tothe Tangent of a fourth Ark. 
Then, If the Lat. and Declination be both alike , as 
with us in the North Lat. North Declination, and the 
Hour be between Noon and Six ; Take the Declina- 


rion out of the fourth ' Ark ; The Remainer ſhall be a | 


fifth Ark. | 

” But 'if either the Latirude and Declination be un- 
Eke, or the Hour fall between Six and Midnight ; 
Add the Declination to the fourth Ark ; the Sum 
be the fifth Ark. 


52. © 2» 2.0 9 


* a 


Then, {_. 


Pn. 
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Then, As the Sine of the fourth Ark 
' To the Sine of the Lat.; 
So the Cofine of the fifch Ark 
To the Sine of the Altitude. 

So for any one Latitude,you may gather your fourth 
Arks into a Table ; each againſt his own Hour : and 
againſt - them in another Column the Differences be- 
tween their Re Sines and the Sine of che Lar. 
} So are they ready for Uſe. . For having found the fifth 
Ark ; youare only to ſubtratt the difference out of the 
Cofine thereof ; The Remainer is the Sine of the Al- 
tirude required. 


(100) 


| Snns Declination. 


\'> | Fan. |] Feb. 7 May. | Apr. ] May | Fane 


V3 
T4 
1.5. 
16 
17 
18 
I9 
20 


21 


21-41 
21 31 
21 21 
21 10 
209 58 
.20 47 
20 34 
; 20 22 
20 9 
T9 56 
I9 42 
'19 28 
j 19 I4 
; 18 59 
(23_44 
18 29 
18 13 
17 57 
17 41 
17 24 


16 -50 


$116 7 


* 16 32| 


I6 14 
15 56 
Is 38 


7 |.15 20 
is of 


14 41 
14 22 
l14 2 


I3 42 
13 22 
by -3 
12 41 
I2 21 


11 59 
11 38 
It 17 
Io 56 


wap an aA ANWNWA CHO 


Y 
wv 


10 48 


8 40 
_— 
9 23 
9 45 
To 6 


IO 27 


I1 9 
11 30; 
_ 
Iz 11 
I2 31 


Iz $0 
I3 10 


I3 30 
13 49 
14 8 
I4 27 
I4 45 
- 02 
IS 21 
I5 39 
If 57 
16 14 
I6 31 
16 48 
17 4. 
I7 21 
17 37 
I7 52 


18 9 
18 22 
18 37 
18 51 
9. 


I ——— 


'T 19 
I9 33 
I9 46 


I9 59 
20 IN 


4 Sonth 7 South | Sourh 1 North 7 North | North| 


23 11 
23 IF 


(tor) 


An. 1681 


1685 


——_— 


D ———_— 


1689, 


22 4 
21 56 
21 47 
21 38 
21 28 
- 21 18 
3X3 a. 
20 58 
20 47 
- 20 35 
20 24 
20-12 
I9 59 
I9 47 
19 34 
19 29 


WCET 


| Seps. | OF. 1 Nov. | Dec. 


North'j South | Sourchj South , |: 


15 6|4 
14-48 
I4 30 
I4 I 
13 52 
I3 33 
13 14 


10 12 


> a ana 


; 
3 


3 
2 


2 
I 
I 
F 
O 


O 


9' 5I\} 


.1T 
| I 
I 


So. 22 
oO 461125 
4 9” 12 


33, 13 
56 |13 


74| 
31; 
'S 


AL 2 
21{9 


58; 
35 


48 ' 
| O 


24 ! 
I 


e* at | 
4 44 1759 


1743. 


6 i 18" 15 


- 29| 
8 «c1 


44 
26 


1-14.26 
4 , 14 
IF 


46 


45 
4 
53 


O 
18 
35 

'$3 


IO 


27 


18 31 


18 46 


33: 8 
23 33: 
23216 
23 20” | 


_ i. 


31 ot 
Ss 35: 
9 F6} 
It ; 1O 19 
10: 40 
Il 2 
I1-23 
TI 


19 16 
19 30 
19 44 
++ 1 
20 IO 
20 23 
20 36 
20 48 
20 Fo 
21 11 
21 2I 
21 '32 
21 '42 
21 '51 


| — 


222 * I 
22- 9. 


22 18; 
22 26 | 


qi-[22-: 


3-39, 
23 27 
23 28 7 
23 29 + 
23 30” 
23 30 
23 30 
23 29 
23 27 
2J 25 


23 23 


23 20 
23 17 
23 113 
23 9. 
23' 4” 
2F 59 
22 54 
23 48 
22 41 


| 22:34 
:23 27 


22-19 


122 11 


22 -2 
21 53 
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loner dw eaiadts 5... MEU 


"Fen. | Feb. | Mer. | Apr. | May | Fune 


Suns Declination, 


South | South 7 South | North | North | 


21 43 


21 33 
21 23 


21 12 
 } ey 


20 49 
20 37 
20 25 
20. 12 
I9 59 
I9 46 
I9. 32 
19 T8 


9 3, 


18 48 


1 18. 33 


18 17 
18 71 


I7 45- 
117 28 


I7 I1 
16 54 


.1 16. 37- 


16 19 
16 1 


IF 42 


IS 24 
if F 
I4 46 


| 14 27 


I4 7 


[13 47 
13-27 
TY: 'F 
12 146 


I2 :5 
11. 43 
IT 22 
II 1 


10 29|N 


Io 17 
oy 


9 33 
9. 11 


8 49 


7 41 


6 5s 


6 32 


6 9 


4 59 
4 36 


3 49 


9 40 
i2'25| 


10 43 


11 45. 


13 $5 


$ 26. 


| 73 44 
8. ' 4] 


1-14 22 
9 | 18 


IF 35. 
5 46 


8 34 
8- 56 


9 58 


a> 
IO 22 


I 4 
II 25 


IS - 8 
Iz 26 
I2 46: 


het 


14 41 
I4 59 


IF F3 
I6: 10 


16 27- 
I6 44 
17 © 
I7 17 
7 33 
17- 48 


-18 4 


18 19 


18 34] 
18. 48 


19 3 


19.16 
Ig. 29 
I9 43 
I9 55 


zo 8]: 


20 20 
20 32 
20 44 
20 FF 
is 
21 16 
21 36 
21 36 
21-45 
2I 54 
22 2 
22- 10 
22 18 
22 26 
22 33 
22 39 
22 45 
22 FI 
22 57 
23 2 
23. 6 


Vaoe 


oy yy to. wy on 
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An, 1682 


1686 


_— 


th | 4 __ LENS Nov. 
EDTE TED 


- 22 = 
21 58 


21 49 
' 21 40 


21 31 
21 21 
21 11 
2l © 


20 49 


+ 20 38 
- 20 27 
' 20 I4 


20 2 


I9 Fo 


I9 J7 


19 23 
I9 10 
18 56 
18 42 
18 27 
18 12 
I7 57 
I7 42 
17 26 
I7 10 


16 54 


..16 37 


16 21 
16 3 
15 46 


15 28 


15 11 
I4 53 
I4 34 
14 16 
I3 57 
13 38 
13 19 
I2 $9 


I2 39 
IZ 20 


Iz © 
IT 40 
II: 19 
Io 58 


4 23, 

O 
3 37; 
3 14 
2 50 
> 37 
2 O4 
T 40 
BS ., 


- MR 


o 30; 


= F 
So. 17 
© 40 


rx 04 
11 27 


I 51 


|2 14 


7 

7 38 
S -f 
"$ 3 
8 426 


9 8 
MO 
I Bo 
10 13 


Io 35 
IO 97 
11 28 
IT 39 
BY 
12 21 
12 41 
2h: i 
13 22 
13 42 
16-3 
I4 21 
I4 41 
IS © 


15 18 


F -15 37 


If 55 
16 13 


J 


16 31. 


I6 49 


- 87 G6 
' I7- 23 


17 39] 
I7- 55 
I8 12 
18 27 
I8 42 
18 58 
I9 12 
I9 26 
19 40 
I9 $54 
20 7 
20 30 


20 33 
20 45 
20 57 
21 8 
21 19 
21 29 
21 39 
2149 
21 58 
28 7 
22 
22 
22 


23 7 
23 11 
23. IF 
233 19 
23. 32 
23 34 
23 26 
23 28 
23 29 
— Þ 
23 30 
23 30 
23 29 
23 28 
23 36 
23 24 
23 31 
23 18 
23 14 
23 10>- 
23 6 
23 1 
23 FF 


=. a T_— 


EE CIS 
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20 ane EN 


- — 


| 


Z 


Suns-Declination, 


Fan. 1. Feb. | Mar..|] Apr._] May | 


I4 12. 


Sourh 

21 46] 13 52 
21 36113 32 
21 26 | 13 12 
21 15] 12 FI 
21 4|12 31 
20 52 [12 10 
20 40 |11 49 
20 2811 28 
20 15 [1T 6 
20,3112 44 
I9 49 | 10 23 
I9. 35 [10 I 
I9 21|9 39 
9. +7 jÞ — UF 
18 52 8 T4 
18 3618 32 
18 21 +24 
18 5l7 46 
17.497 24 
I*#22"'7 I 1 
I7 hd 38 
I6 14 hor + 
16 4115 52 
16 23 5 28 
16. 5.55 
IF-47 4 -4> 
If 28, 4 -18 
IF 1013: 55 
I4 50- 

14 31| 


Wwwmwmnjyu HM 0O0D 


M4 
3 od 
2: 44 
2 20; 
SS + 


ET. 33 
a 
© 45 
© 33) 
Nor.2. 
- 26 
49. 
TH 
36 


23 | 
45 
7 


8 29 
8 51 

T3 
” 


'9_56 


IO 17 
IO 38 
Io 59 
II, 20 
II 40 
Iz 1 
I2 21 
IZ 4T 
I3 © 


, 13 20 
13 49 


T3..59 
I4 :18 


- 14:55 
\-IF-13 
"IF-3I 


If. 48 
I6- 6 
Ib, 23, 


P 16:40; 
0 16 56 
, 17 13 


I7 29 
17 44 


18 15 
I8 30 
18 44 
18 59 
I9 13 
I9 26 
I9 40 
I9 $2 
8. 
20 17 
20 29 
20 41 
20 52 
[22 4 
21 13 
21 24 
21 33 
ZI 43 


21 F2” 


22 
22.. 


(s 
8 


22 24 
' 22 31 


22-16 | 


1 South | South 1 North 1 Northy North 


18 © 


r—e———_ 


22 BY 
22 © 
21 FI 
2I 43 
21 33 
21 23 
21 13 
21 3 
20 $2 
20 41 
20 29 
20 18 
20 F 
I9 F3 
19 40 
I9 27 
I9 13 
19 © 
18 45 


IS 31 


I$ 16 
8. 
17'.46 
I7 30 


I7 14 


I6 58 
I6'42 
I6 25 
16 8 


If fo 


If 33 


þ 


Nart 


> ——_— — 


IS IF, 
14 57 


| 


I4 39 
I4 20 
bs 1 
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13 43 


I3 23 
13 4 
I2 44 


12 24 
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Iz 
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II 
II 
Io 


IO 
IO 


5 
44 
24 

3 
43 
22 
OI 
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4 
4 
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3 
2 


2.50 


28 

F 
42 
I9 


47 | 


7, 10 
- 
F = 
8 18 


8 40 


” 2 
9 24 
9 47 
10 8 


LO zZO 


IO F.1 
II I3 
> 
II 5g 
Iz 16 
— 
I2 36 
Iz 57 


13 177 


13 37, 
I3 57 
I4 17 
I4 36 
I4 55 
IF 14 


IF 32 


IF FI 


16 - 9 
16 27- 


I6 44 
I7 23 
I7 Ig 


| 27 35 


I7 52 
18 8 
I8 23 
18 39 
18 54 
I9:'9 
I9-23 
I9 37 
I9 FI 
20 4 
20 17 
20 30 
20 42 
20 54 
21 
21 16 
21 27 
2T 37 
21 47 
21 56 
> S 
22 14 
22 22 


22 29} 


| 22 37 
| 22. 43 
22 50 


22 56-4 


23 1 


p | 


(196) 


=_ 


"© 


., 
” 


Suns Declination, 1684 
Fan. | Feb. | Mer. | "Apr. | 'May 1] Fune 
South 7 South | Sonth 7 North | North | North 
21 48|13 57]3 13{[8 46118 10| 23 1: 
ar 38113 37|2 5ol9 7|[18 27| 23 16 
'21 28] 13 17|2 26|9 29]18 41] 23 19 
22 18]11 56|/2 2[9 51118 55 | 23 22 
21, 712 36|1_ 39110 12| 19 9| 23 24 
2055 [12-15 [2 t5] 10 33] 19 23 | 23 26 
"2043 [11*54|0 Fi[1o 541 19 36 | 23 28 
.p20-31|11:32|6 28|11 15] 19 49| 23-29 
20*rg|'11 ix[o 4|11 35| 20 2|23 30 
20 5| 10 yo No.2o0|1r 56|20 14| 23 30 
19.52 [10 28[o 43|12 16|20 27| 23 3ol - 
I9 3810 6]rx 7|12 36|20 38| 23 29 
19 24|9 44 'T 30|12 56| 20.49 | 23 28 
119 10]9 223]T y4j[13 If: 21 o[23 27 
18.55 [9 of2 18]13 35| 21 11| 23 '25(' 
18 40 [8 37]2 41|13 54j 21 21| 23 23] 
18 24|8 15]3 F514 13) 21 31| 23 20 
18 947” 5213 28[14 32| 21 40, 23 17 
27 g317 2903 $1124 fo} 21 91 23 24 
17 3617714. 14]15 8121-58] 23 20; 
117 2016 44]4 38|15 26| 22 7|.23 ,6 
17 216 21]|5 1|15 44| 22 14] 23. 1 
16 4515 $715 24 | 16- 2| 22 22] 22 56 
16 27|5 34]5 47116 191 22 29} 22 FI 
16 to] 5 1216 916-36; 22. 36] 22 45 
Is 5114 47]6 32|16 523] 22 43] 22 39 
Irs 3304 241% $5[ 17 9122 49122 32 
15 14][4 117 17|17 251 32 $4122 25] 
145513 3717 39]17 4122 59| 22 18 
"94:7 1 I | 2|17 56|23 4|22 10 
14 16 8 24 deft Os - 
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1688 


_ Fuly 1 
-Notk I DNS 


1692 
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[3 Of. | Nov. ihe. 
uth j South | South 


22 2 
2I 54 


» I 4F; 


2x. 35] 


4 31 26; 
l — —MC_ a 
21 16 


21 F 
20 55 
20 44 
20 32 


, 20 21 
20. 8 


I9 56 
I9 43 
I9 30 
19 17 
C972 
18-49 
18 34 


18 20 


18 5 
I7 50 


[17 34 
| 17. 18 
"17:3 
16: 46: 
16 29. 
"16 12 


IF 55 
I5- 37 


| | 15 20 


14 43 


14 21 


14 6 


13 47 
I3 28 


g #1]: 


Iz 49 
12 29 


I2 IO 


II 49 
I1 29 


oy 
10. 48 
IO 27 
lo 6 


| Nort North j South 
I5 I ar] I1l 


3 4s 


_ $4 
I 2 
2 38. 


% 15 


7 27 
7 50 
$. 23 
8 35 
8 57 
9g 18 
9 41 


OJ 
| 10 2F 


Io 46 


117T '8 


It 29 
II 50 
I2 11 
12 32 


I2 52 


13 12 


I3 32 
I3 52 
I4 12 
I4 31 
14 50 
as 
I5 28 


IF 47 


17 '4$ 
18 4 
18 20 


18.35! 
18-50: 


I9 5 


I9 30 
19: 34 
I9 47 
I9.01 
py 
20 14 
2027 | 


2039 
20-51 


ST * 3 


21 13 
21 24 


21 35 
2I 44 
ZI 54 
22 3 
22 12 
22 20 
22 28 


22 35 122. 


22 42 
22. 48 
22 54 


23 © 


EP 5 


23 9 
23 14 
23 17 
23 21 


23 23 


23: 36 


23! 27 


23" 29 


—_— tw. 


33 30 


23 23 30 


23 3o 


23 29 
23 38 
23 27 
23 25 
23 22 
23 19 
23 16 
23 12 
23 8 
wy. 2 
22 58 
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A T ABLE of Seconds for retifying the Table 
of the Suns Declination. 
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of a0 5 o = Tale -o Neghch: A 
_ We, will ſuppoſe that, the Tables of the 'Deglin; 
BL ns fer the four middle years, w7./ 1685, 
 Sadera® 2689 aux of ir year to which yoir Ghai 
. 1688 qut of ear to which yotr waa! 
rectify che Declination, * ; ya by 
" The Difference divide by 4. If any Number re- 
main ; it ſhews in which of che three former years 
Qu mult ſcek ene Dectination. If noxhing rerpgin- 
LS ak * (being che Number fLeap 
_ By the Quotzent (being the. or Leap-ycars 
jet fince 1688) Multiply the Seconds found-1g'this 
able againſt the Day of the Month , in which you 
ſeek the Declination. 

Divide the Produ&t by 60. T he Quotient add to 
the Declination in the Table, if che Declin. increa- 
ſeth, viz. in the Spring or Autumn Quarter : But de- 
du it, if the Declin. decreaſeth, viz. in the Summer 
or Winter Quarters. The Sum or Remainer is the 
true Decl. for that day at Noon. 
| ws for the Hours before or after Noon. 

$24 
 Tothe Difference of the Declin. in the Table in 
nutes for one Day betore or after ; 
So the Hour from Noon 
4..-To his proportional part, which muſt be added 
; 'þr deducted according as the Declin. increaſeth, or 
ecreaſeth : alſo with reſpe& to the time before or 
er Noon. 
Examp, TI would know the Declination of the Sun 
at 7 in the Morning on the firſt Day of April 1723 : 
Taking 1688 our of 1723: The difference is 3s. 
[which divided by 4; the Quotient is 8 : and there 
[remain .3, - which ſheweth chat you muſt ſeek the 
Declination in the third Table. 
The Seconds in the Table are40, which multiplied 
bo the Quotient 3 T he os 9 is 320, This —_ 
y 


( 110 ) 
by 60; The Quotient is 5,: The Remainer -may be 
lefted in this | 

The Declination in the Table is $*. 29. increafin 
To which if you add the ſaid 5 ; The Sum 82. 3/'. jo 
the Declination that Day at Noon. 

The Difference for a Day before or after is 22. 
On the deuble Scale : Ser 2.4 to 22 ; againſt 5 the hour 
from Noon is 4.6 which you may call 5, for we're- 
gard nor parts, as is before ſaid. 

This muſt be deduQted out of the Declin. at Noon 

auſe the Declination increaſing 3 it is not amount- 
ed to that at Noon by ſo many Minutes. 
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To Guage a Cask which is not full, 


A > a for Guaging of Wine Casks which are not 


parts. G.\ partf 


F913 $2; 7673 
$976 |} 7758 
6040 53] 782 

6094 |} 790g 
6158 54' 7990 
6223 | $8072 
6288 55, 8154 
63534 | $236 
6418 56 


| Perry. | 
000 | 
295 
470 
602 
720 
830 
3] 935 
Io38 


parts. G, arts. 
2630 27 4330 39 
2703 4400 
2775| 27] 4462 
2847 45 42 
2918| 28] 4585 
2986] 4646 
3056| 29] 4706 
3123] [4766 
4826 


27 


II 


Iz 


I138 
Iz235 
1329 
1420 
Igo02 
1596 
1681 
1764 
1846 
1928 
2010 
2091 
2171 
2242 
2328 
2405 
2481 
2556 


3189 
3255 
3321 
3387 


3L 


3452 
3517] 
3582, 
3647 
3712 
3777 
3842 


32 
33 
34 


35 


3906 


3900 


4024 
4087 
4150 
4213 
427 


36 


37 
38 


4985 


4943 


|| 5900 


FOF7 
FIIF 
F174 
5234 
5294 
5354 
S4I5 
5476 
F53S 
5600 
5 662, 
F724 
5787 
5850 


FO 


FI 


6483 
6548 


6613 | 
6679 58 8661 
8765 
' 59, 8862 
8962 
60 9go65 


6745 
6841 
6877 
6944 


7OLI2 | 


7082 
7TIF3 
7225 
7297 
7379 
7444 
7$19 
7595 


8319 
| 


61, 9280 


62 9530 


hes 


a_ 


840 


57, 8491 
858 


9170 
9398 


9705 
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The life of the Table. 


Find the content of the whole Cask, and the deprh 
of the Liquor therein, being the wet part of rhe 
Bung-Diam..rhe Axis of the Veſſel being Horizon- 
ral or Level. As the Diam. atthe Bung in Inches, 
ro the depth of the Liquor ; ſo 10,000 the Radius 
of the Table, tothe proportional part. Find inthe 
" Table the ſaid Parts or neareſt, and note the Gallons 
and parts anſwering. Then as 63, the Gallons in a 
'Wine Hogſhead, to the Gallons noted 3 ſo: the 
content of rhe whole Cask, to the content -of the 
Liquor inthe Cask. | | | 


Gunter's Chain otherwiſe diſtinguiſhed. 


THE diſtintion of this Chain, as I have uſed it 
above thirty years, without finding the leaſt in- 
convenience or cauſe to alter it, I have here inſerted; 
At ten links, and at thirty.links ſrom each end, 
let there be a brats Curtain Ring, or (if you like ir 
better) a round braſs Plate. At twenty links, 'and 
at forty links from each end, ſuch another Ring, 
with a red, yellow, or ſome other remarkable ce- 
loured Ragg, ſewed, or otherwiſe faſtned thereto, 
At venus links from each end, two ſuch Rings 
together. At fifty links, a large braſs Ring of 
abour an inch and half Diam, © | 


The convenience of this Diſtinfliom. 


I; THE Surveyor of Land will ſometimes find his 
Chain at.the end of the meaſured line; *lying 

in Stubble, 'long Grafs, or Weeds ; ſometimes foul 
with Mire or' Dirt, ' through which it hath been 
led, or in which it lyeth: In ſuch caſe, the Rages 
are eaſily diſcoyerable. | 
| 2. They 


 $DORESDT RRM ty oo 


| 


= 


F.4 


! 


2: They being but four, and accounted 20, 49, 
60, $0, fromeach end; the link that determines the 
length of the line is ſpeedily found. 

'3- Every mark of diſtinCtion in the Chain, except 
one, repreſenting two Numbers; the Rages and 
Rings are free for eicher. Bur rhat which is defined 
toone, arid yet muſt as often ſignify another, may 
be the cauſe of loſs of time, or (which is worſe) of 
a miſtake. 

Norwithſtanding, it is free to any to diſtinguiſh 
his Chain as he pleaſeth. | 
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Ag. 4.1 14. 1.87: ibid. r. 22: p. 5.1. 7. for Ds- 

"cimals r. Nutmber ; p. 6.1. 22. r. 02: p. 13. the 
Decimal of 4 d. 3 r. .0197916 : P. 14. Decimal of 221. 
r..1964285: p. 31.1. 35.r.151: p.34-1. the laſt, 
T, next above; p. 36. 1. 23. I. the two following: p. 40. 
[, 21; r. Part IT; p. 45. atthe bottom r. 1.55630, and 
2.52800: p. 48. |. 27.1. 9.97: p. 80.1. 34. r. Hour- 
lines : p: 88.1, x5-T- 2. If the'; Tn the Tables of the 
Suns declination, Anno 1687 Feb, 19. r. 7. 13: and 
May 28. I. 22.53: Anno 1683, Aug.21. 1.8. 29: 
Anno 1684. Noy, 10, I. 20.01, 


Adyer- 


Advertiſement. 


W Sines, Tangents, and Natural Num- 
bers, had they been inſerted, would have 
ſwelled this Book, and thereby advanced 
the price beyond the deſign thereof; I re- 
commend to the Reader Gell;brands Inſtitu- 
tion Trigonometrical, wherein are Tables 
of the Natural Sines Tangents and Secants, 
and alſo the Log. Sines, and 'Tangents: 
Together with a Table of .Log. as far as 


10,000 in a very fair figure and very true. 


"There is ſuch another jn every reſpe(t_ by 
one Vlacq a;Dutchman. One of thele with 
Mr. Wingate's Tabule Logarithmice, recom- 
mended inthe Book, will- be ſufficient for 
almoſt any Mathematical Practice. And he 
will reap by them the fatisfaftion which 
will abundantly anſwer the charge. 
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Hereas the Tables of Logarithms, of [ ; 
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Advertiſement. 


Hereas the Tables of Logarithms, of 
Sines, Tangents, and Natural Num- 
bers, had they been inſerted, would have 
{welled this book, and thereby advanced 
the price beyond the deſign thereof; | re- 
commend to the Reader Gellibrands Inſtitu- 
tion Trigonometrical, wherein are Tables 
of the Natural Sines "Tangents and Secants, 
and alſo the Log. Sines, and Tangents : 
Together with a Table of Log. as far as 
10,000 in a Very fair figure and very true, 
There is ſuch another in every reſpect by 
one Viacq a Dutchman. One of theſe with 
Mr. Wingate's Tabule Logarithmice, recom- 
mended in the book, will be ſufficient for 
almoſt any Mathematical Practice. And he 
will reap by them the ſatisfaftion which 
will abundantly anſwer the charge. 


Books 


Books Keely Printed for The Bennet, af 
rhe-#eatf moon,irr St:Pan sCharehr yard- 


Omeri Iliados Liber Primus: Tn qus' 
fingularum vocum Mignificationes, 
compoſitiones ac derivatioaes anhotantur : 
DialeCti clare & diitinteexponuntur : Syno- 
nyma multis locis adjiciuntur: Particula- 
ruth. varii ae elegantes uſus demonſtra tflr r, 
Phrafes & Senten iz.ex ipfo textu delingun- 
tur'+ Gratcfmi paſſim occurrentes evplanan- 
ter > Fabatz & Hiftoriz naminum proprio. ! 
rom endrrantur : omnia denique, quzhuc! 
peftraere videbantur, ita continenturyut i8'fh= 
cfle-a-quovis intelligatur, methodufque.vera ; 
LingitamGrzcam tum docendi,tum diſcend»- 
haBeatur.” Studio & Opzra Georg. webs 
Pafi.' Med. Eaitio Secunda. + M 1801590 | 

*Dottor-'Bysby's- Greek Grammer: newly! 
Ret rinted; with conſiderable CorreQibns, 

{ Critical Hiſtory of the Text of the New 
Tefttnent; where is fiemly Eſtabliſh'dithe/: 
Trehs'«fthofe Ads, 'in which the Foun 
- dtfron' of Chriſtian Religion i is laid ; by Fas: 

" ther Si of the Oratory; compleating his-' 
Criticiſms'anithe whole! Bitte. 

The Second Part of Mr. Waller's Poems, 
Containing his Alteration of the Maids Tra- 
Bey, and whatever of his 1s yet unprinted : 

with ſome other Poems, 5peeches, 
Ra rt were printed ſeverally, and never 
put Iſo. the Firlt ColleCtion of his Poems. 
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